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(57) A technique is provided for enabling an index 
to data recorded in a recording medium such as a cas- 
sette to be read out without mounting the recording me- 
dium on a reproduction apparatus to reproduce the data. 
When a cassette (100) is inserted into a compartment 
in a VTR (41 ), a switch in the VTR is pushed by a case 
of the cassette, detecting the insertion" of the cassette 
into the compartment. At that time, a signal indicating 
the insertion of the cassette into the compartment is sup- 
plied to a microcomputer from the switch. Notified by the 
signal, the microcomputer issues a command to a read- 
er/writer, requesting the reader/writer to read out infor- 
mation on data from a memory card mounted on the cas- 
sette for recording the data through an antenna. With 
the cassette located outside the compartment, on the 
other hand, the microcomputer issues a command to a 
reader/writer, requesting the reader/writer to read out 
the information from the memory card through another 
antenna. 
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Description 

This invention relates to recording/reproduction ap- 
paratus, recording/reproduction methods, input/output 
apparatus, input/output methods, storage apparatus, in- 
formation transmitting apparatus, information process- 
ing apparatus and information processing methods. 
More particularly, but not exclusively, the invention re- 
lates to recording/reproduction apparatus, recording/re- 
production methods, input/output apparatus, input/out- 
put methods, storage apparatus, information transmit- 
ting apparatus, information processing apparatus and 
information processing methods that allow an index to 
data stored in a recording medium to be obtained with 
ease. 

Cassette tapes and optical discs used in recording/ 
reproduction apparatuses such as a VTR (Video Tape 
Recorder) and an optical-disc drive for recording and re- 
producing images and sounds are normally organized 
and controlled by utilizing index cards each used for re- 
cording an index to data recorded in the cassette tape 
or the optical disc such as information on the data in- 
cluding a recording date and a recording time of the da- 
ta. Usually, an index card is coated with paste on the 
rear surface thereof which allows the index card to be 
stuck to a cassette tape or a disc. The user writes down 
information on data recorded in a cassette tape or a disk 
including a recording date and a recording time on such 
an index card and then sticks the index card on the cas- 
sette tape or the disc. 

By the way, an electronic apparatus having a func- 
tion known as a tape navigation is available. Such an 
electronic apparatus is used for rewinding a cassette 
tape to a start position when the cassette tape is mount- 
ed on the main body of a recording/reproduction appa- 
ratus or for positioning the head employed in the record- 
ing/reproduction apparatus at the start position of a disc 
when the disc is mounted on the main body of a record- 
ing/reproduction apparatus. Then, a reproduction oper- 
ation is once carried out in order to display some of the 
contents of the cassette tape or the disc. 

As an alternative, a seal with a bar code of the serial 
number of a cassette tape printed thereon is stuck to the 
cassette tape. The seal can then be used for identifying 
the cassette tape. As another alternative, an index to 
data recorded in each cassette tape can be stored in a 
host/target apparatus. When the cassette tape is mount- 
ed on the host/target apparatus, an index to data record- 
ed in the cassette tape is displayed. 

In addition, for of cassette tapes and discs for use 
in a rental business, rental data is controlled typically by 
using a ledger or a PC. In this case, a bar code repre- 
senting control information such as the serial number of 
a cassette tape or a disc is printed on a label such as a 
seal which is then stuck to the cassette tape or the disc. 

In the case of an index card, however, the user itself 
must enter information on data recorded in the cassette 
tape or disc such as a recording date and a recording 



time by either writing the information with the hand or 
printing it, raising a problem of very cumbersome work. 

In addition, as time goes by after data has been re- 
corded, the user may forget the contents of the record- 

s ing medium such as a cassette tape. In this case, the 
user verifies the contents of the cassette tape by playing 
back, rewinding or fast feeding the tape and then enter 
information on data recorded in the cassette tape includ- 
ing a recording date and a recording time, giving rise to 

10 a problem of cumbersome work. 

In spite of the fact that an electronic apparatus hav- 
ing a function known as a tape navigation as described 
above is available, the contents of a cassette tape or a 
disc can not be known unless some of the contents are 

15 once reproduced after finding the start position of the 
cassette tape by rewinding the cassette tape or posi- 
tioning the head employed in the apparatus at the start 
position of the disc. There is also adopted a method 
whereby a seal with a bar code of the serial number of 

20 a cassette tape printed thereon is stuck to the cassette 
tape for identifying the cassette tape, and an index to 
data recorded in each cassette tape is stored in a host/ 
target apparatus. In this case, however, the cassette 
tape has to be mounted on the main body of the host/ 

25 target apparatus, raising a problem of cumbersome 
work. 

In the case of cassette tapes and discs for use in a 
rental business, there is encountered a problem that it 
is impossible to obtain information such as the borrow- 
30 ing period and the number of times data has been re- 
produced from a borrowed cassette tape or a disc. 

Respective different aspects of the invention are set 
forth in the respective independent claims hereof. 

Embodiments of the present invention are de- 
35 scribed with reference to the following drawings where- 
in: 

Fig. 1 is a block diagram showing a typical config- 
uration of an embodiment implementing a non-con- 

40 tact-type memory card to which the storage appa- 
ratus provided by the present invention is applied; 
Fig. 2 is a block diagram showing a typical config- 
uration of an embodiment implementing a non-con- 
tact-type -memory-card reader/writer to which an 

45 input/output apparatus provided by the present in- 
vention is applied; 

Fig. 3 is a diagram showing a state in which a non- 
contact-type memory card is mounted on a cas- 
sette; 

50 Fig. 4 is a diagram showing an embodiment imple- 
menting communication with a non-contact-type 
memory card; 

Fig. 5 is a diagram showing a typical application of 
a reader/writer to a television receiver; 
55 Fig. 6 is a diagram showing a typical application of 
a reader/writer to a personal computer; 
Fig. 7 is a diagram showing a typical application of 
a reader/writer to a remote commander; 
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Fig. 8 is a diagram showing a typical application of 
a reader/writer to a printer; 

Fig. 9 is a diagram showing a typical application of 
a reader/writer with a plurality of antennas to a VTR; 
Fig. 10 is a block diagram showing a typical config- 5 
uration of another embodiment implementing a 
non-contact-type memory card to which the storage 
apparatus provided by the present invention is ap- 
plied; 

Fig. 11 is a diagram showing a typical structure of 10 
data stored in a memory card; 
Fig. 1 2 is a diagram showing a typical data structure 
of a card data area shown in Fig. 11 ; 
Fig. 13 is a flowchart used for explaining a proce- 
dure of processing to update information stored in '5 
the card data area; 

Fig. 1 4 is a diagram showing a typical data structure 
of a timer-based-video-recording-reservation data 
area shown in Fig. 11; 

Fig. 1 5 shows a flowchart representing a procedure 20 
of processing based on information on a timer- 
based- video-recording reservation stored in a 
memory card; 

Fig. 1 6 is a diagram showing a typical data structure 

of a program-reproduction data area shown in Fig. 25 

11; 

Fig. 1 7 shows a flowchart representing a procedure 
of processing to reproduce data in accordance with 
information on reproduction of a program stored in 
a memory card; 30 
Fig. 1 8 is a diagram showing a typical data structure 
of an event data area shown in Fig. 11 ; 
Fig. 1 9 shows a flowchart representing a procedure 
of processing to update information stored in the 
event data area; 35 
Fig. 20 is a block diagram showing a typical config- 
uration of an information transmitting apparatus 
provided by the present invention; 
Fig. 21 is a block diagram showing a typical config- 
uration of a VTR having a circuit for extracting the 40 
title of a program; 

Fig. 22 is a diagram showing a typical data structure 
of information for a business application stored in a 
memory card; 

Fig. 23 is a diagram showing a typical data structure 45 
of preset information stored in a memory card; and 
Fig. 24 shows a flowchart used for explaining a pro- 
cedure of processing to update preset information 
in a target apparatus in accordance with preset in- 
formation stored in a memory card. S( > 
Fig. 25 is a block diagram showing another typical 
configuration of a memory card; 
Fig. 26 is a block diagram showing another typical 
configuration of a meory card and a reader/writer; 
Fig. 27 shows a flowchart used for explaining the 55 
operation of the memory card and the reader/writer 
shown in Fig. 26; 

Fig. 28 is a diagram used for explaining the opera- 



tion of the memory card and the reader/writer 
shown in Fig. 26; 

Fig. 29 is another diagram used for explaining the 
operation of the memory card and the reader/writer 
shown in Fig. 26; 

Fig. 30 is a further diagram used for explaining the 
operation of the memory card and the reader/writer 
shown in Fig. 26; 

Fig. 31 is a block diagram showing another typical 
configuration of a reader/writer; 
Fig. 32 is a diagram showing an application of 
mounting a memory card on a CD-ROM; and 
Fig. 33 shows a flowchart used for explaining the 
operation of the application shown in Fig. 32. 

Addressing the problems described above, a pre- 
ferred form of implementation of the present invention 
described hereinbelow seeks to provide a recording/re- 
production apparatus, a recording/reproduction meth- 
od, an input/output apparatus, an input/output method, 
a storage apparatus and an information transmitting ap- 
paratus that allow cassette tapes and discs to be con- 
trolled with ease and allow various kinds of information 
on cassette tapes and discs to be obtained. 

In order to achieve the object described above, the 
preferred form of implementation of the invention pro- 
vides a recording/reproduction apparatus characterized 
by including: 

a plurality of information transmitting/receiving 
means for transmitting and receiving information to 
and from a storage apparatus; 
a switching means for switching the information 
transmitting/receiving means from one to another; 
a reading means for reading out information stored 
in the storage apparatus through one of the infor- 
mation transmitting/receiving means selected by 
the switching means; and 

an information supplying means for supplying up- 
date information for updating the information stored 
in the storage apparatus through one of the infor- 
mation transmitting/receiving means selected by 
the switching means. 

In addition, the preferred form of implementation of 
the invention also provides a recording/reproduction 
method characterized by including the steps of: 

selecting one of a plurality of information transmit- 
ting/receiving means for use in an operation to read 
out or write information from or into a storage appa- 
ratus through a selected one of the information 
transmitting/receiving means; and 
reading out information from the storage apparatus 
through the selected information transmitting/re- 
ceiving means and updating the information stored 
in the storage apparatus through the selected infor- 
mation transmitting/receiving means; 
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On the top of that, the preferred form of implemen- 
tation of the invention also provides an input/output ap- 
paratus characterized by including: 



In addition, the preferred form of implementation of 
the invention also provides an information processing 
method characterized by including: 



an information transmitting/receiving means for s 
transmitting and receiving information on data to 
and from a storage apparatus mounted on a record- 
ing-medium assembly for recording the data; 
an information reading means for reading out infor- 
mation received through the information transmit- 
ting/receiving means and stored in the storage ap- 
paratus; and 

an information outputting means for outputting the 
information read out by the information reading 
means. 

Furthermore, the preferred form of implementation 
of the invention also provides an input/output method 
characterized by including the steps of: 

transmitting and receiving information on data to 
and from a storage apparatus mounted on a record- 
ing-medium assembly for recording the data; 
reading out information from the storage apparatus; 
and 

outputting the information read out from the storage 
apparatus. 



a data reproducing step of reproducing data from a 
recording-medium assembly; 
an information receiving step of receiving informa- 
tion stored in a storage apparatus from the storage 
apparatus; and 

an information adding/updating step of adding infor- 
mation received at said information receiving setp 
to said data reproduced at said data reproducing 
step and/or using said information for updating said 
data. 

On the top of that, the preferred form of implemen- 
tation of the invention also provides an information 
transmitting apparatus characterized by including: 

an information superposing means for superposing 
second information to be stored in a storage appa- 
ratus on first information to be recorded into a re- 
cording-medium assembly; and 
an information transmitting means for transmitting 
the first information with the second information su- 
perposed thereon by the information superposing 
means. 



15 



20 



In addition, the preferred form of implementation of 
the invention also provides a storage apparatus for stor- 
ing information as well as transmitting and receiving in- 
formation to and from an external apparatus, the storage 
apparatus characterized by including: 

a storage means for storing the information; 
a power inputting means for inputting power sup- 
plied by the external apparatus; 
an information providing means for providing the in- 
formation stored in the storage means to the exter- 
nal apparatus; and 

an information updating means for updating the in- 
formation stored in the storage means with the in- 
formation received from the external apparatus. 

On the top of that, the preferred form of implemen- 
tation of the invention also provides an information 
processing apparatus characterized by including: 

a data reproducing means for reproducing data 
from a recording-medium assembly; 
an information receiving means for receiving infor- 
mation stored in a storage apparatus from the stor- 
age apparatus; and 

an information adding/updating means for adding 
information received by the information receiving 
means to the data reproduced by the data repro- 
ducing means and/or using the information for up- 
dating the data. 



The present invention will become more apparent 
30 from a careful study of the following detailed description 
of some preferred embodiments with reference to the 
accompanying drawings. Before explaining the embod- 
iments, an indication will be given of relations associat- 
ing means cited in the claims with the embodiments in 
35 the following description by adding a phrase enclosed 
in parentheses after each of the means. The phrase ex- 
emplifies the means by specifying a component em- 
ployed in an embodiment to implement the means. 
As described in claim 1, a recording/reproduction 
40 apparatus for recording and reproducing data into and 
from a recording-medium assembly having a storage 
apparatus mounted thereon for storing predetermined 
information is characterized in that the recording/repro- 
duction apparatus comprises: 

45 

a plurality of information transmitting/receiving 
means (implemented typically by antennas 22-1 
and 22-2 shown in Fig. 9) for transmitting and re- 
ceiving the information to and from the storage ap- 
50 paratus; 

a switching means (implemented typically by a 
switch 94 shown in Fig. 9) for switching the informa- 
tion transmitting/receiving means from one to an- 
other; 

55 a reading means (implemented typically by a micro- 
computer 95 shown in Fig. 9) for reading out the 
information stored in the storage apparatus through 
one of the information transmitting/receiving means 
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selected by the switching means; and 
an information supplying means (implemented typ- 
ically by the microcomputer 95 shown in Fig. 9) for 
supplying update information for updating the infor- 
mation stored in the storage apparatus through one 
of the information transmitting/receiving means se- 
lected by the switching means. 

As described in claim 3, the recording/reproduction 
apparatus according to claim 1 is characterized in that 
the recording/reproduction apparatus further has a me- 
dium accommodating means (implemented typically by 
a compartment 93 shown in Fig. 9) for accommodating 
the recording-medium assembly and the switching 
means switches the information transmitting/receiving 
means from one to another in accordance with whether 
or not the recording-medium assembly exists in the me- 
dium accommodating means. 

As described in claim 5, the recording/reproduction 
apparatus according to claim 1 is characterized in that 
the recording/reproduction apparatus further has a pow- 
er supplying means (implemented typically by the an- 
tennas 22-1 and 22-2 shown in Fig. 9) for supplying pow- 
er to the storage apparatus. 

As described in claim 8, the recording/reproduction 
apparatus according to claim 1 is characterized in that 
the storage apparatus comprises: 

a storage means (implemented typically by an EEP- 
ROM unit 9 shown in Fig. 1) for storing the informa- 
tion; 

a power inputting means (implemented typically by 
an antenna 2 and a power-supply circuit 12 shown 
in Fig. 1 or an antenna 111 and a power-supply cir- 
cuit 12 shown in Fig. 1 0) for inputting power from a 
power supplying means; 

an information providing means (implemented typ- 
ically by the antenna 2 and a microcomputer 7 
shown in Fig. 1 ) for providing the information stored 
in the storage means to the reading means through 
one of the information transmitting/receiving 
means; and 

an information updating means (implemented typi- 
cally by the microcomputer 7 shown in Fig. 1) for 
updating the information stored in the storage 
means with the update information supplied by the 
information supplying means through one of the in- 
formation transmitting/receiving means. 

As described in claim 10, an input/output apparatus 
is characterized in that the apparatus comprises: 

an information transmitting/receiving means (imple- 
mented typically by an antenna 22 shown in Fig. 2) 
for transmitting/receiving information to and from a 
storage apparatus tor storing information on data 
recorded in a recording-medium assembly on which 
the storage apparatus is mounted; 



an information reading means (implemented typi- 
cally by a microcomputer 27 shown in Fig. 2) for 
reading out the information received through the in- 
formation transmitting/receiving means and stored 
in the storage apparatus; and 
an information outputting means (implemented typ- 
ically by a display unit 71a shown in Fig. 7) for out- 
putting the information read out by the information 
reading means. 

As described in claim 1 1 , the input/output apparatus 
described in claim 10 is characterized in that the appa- 
ratus comprises an information updating means (imple- 
mented typically by the microcomputer 27 shown in Fig. 
2) for updating the information received through the in- 
formation transmitting/receiving means and stored in 
the storage apparatus. 

As described in claim 15, a storage apparatus for 
storing information as well as transmitting and receiving 
information to and from an external apparatus is char- 
acterized in that the apparatus comprises: 

a storage means (implemented typically by the 
EEPROM unit 9 shown in Fig. 1) for storing infor- 
mation; 

a power inputting means (implemented typically by 
the power-supply circuit 1 2 shown in Fig. 1 ) for in- 
putting power supplied by the external apparatus; 
an information supplying means (implemented typ- 
ically by the antenna 2 and the microcomputer 7 
shown in Fig. 1 ) for providing the information stored 
in the storage means to the external apparatus; and 
an information updating means (implemented typi- 
cally by the microcomputer 7 shown in Fig. 1 ) for 
updating the information stored in the storage 
means with the information received from the exter- 
nal apparatus. 

As described in claim 17, an information processing 
apparatus is characterized by comprising: 

a data reproducing means (implemented typically 
by a step S81 of a flowchart shown in Fig. 33) for 
reproducing data from a recording-medium assem- 
bly; 

an information receiving means (implemented typ- 
ically by a step S84 of the flowchart shown in Fig. 
33) for receiving information stored in a storage ap- 
paratus from the storage apparatus; and 
an information adding/updating means (implement- 
ed typically by a step S85 of the flowchart shown in 
Fig. 33) for adding information received by said in- 
formation receiving means to said data reproduced 
by said data reproducing means and/or using said 
information for updating said data. 

As described in claim 19, an information transmit- 
ting apparatus for transmitting data and predetermined 
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information to a recording/reproduction apparatus for 
recording or reproducing the data into and from a re- 
cording-medium assembly on which a storage appara- 
tus for storing the predetermined information is mounted 
is characterized in that the information transmitting ap- s 
paratus comprises: 

an information superposing means (implemented 
typically by a multiplexing circuit 114 shown in Fig. 
20) for superposing the information to be stored in 
the storage apparatus on the data to be recorded 
into the recording-medium assembly; and 
an information transmitting means (implemented 
typically by a transmitting circuit 115 shown in Fig. 
20) for transmitting the data with the information su- 
perposed thereon by the information superposing 
means. 

As described in claim 21 , an information storage ap- 
paratus comprises: 

a storage means (implemented typically by the 
EE PROM unit 9 shown in Fig. 1) for storing infor- 
mation; 

a power inputting means (implemented typically by 
the power-supply circuit 12 shown in Fig. 1) for in- 
putting power supplied by an external apparatus; 
an information supplying means (implemented typ- 
ically by the antenna 2 and the microcomputer 7 
shown in Fig. 1 ) for providing the information stored 
in the storage means to the external apparatus; and 
an information updating means (implemented typi- 
cally by the microcomputer 7 shown in Fig. 1) for 
updating the information stored in the storage 
means with the information received from the exter- 
nal apparatus. 

It should be noted that, while the means are exem- 
plified by showing typical implementations, the above 
description is not intended to be construed in a limiting 
sense. That is to say, the means are of course not limited 
to the typical implementations given above. 

Fig. 1 is a block diagram showing a typical config- 
uration of a non -contact-type memory card 1 to which 
the storage apparatus provided by the present invention 
is applied. For the sake of description convenience, the 
non -contact-type memory card 1 is referred to hereafter 
simply as a memory card. An antenna 2 employed in the 
memory card 1 receives an electric wave from a non- 
contact -memory-card reader/writer 21 to be described 
alter. By the same token, the non-contact-memory-card 
reader/writer 21 is referred to hereafter simply as a read- 
er/writer. The antenna 2 supplies a signal representing 
the electric wave received thereby to a tuning circuit 3 
and a power-supply circuit 12. The tuning circuit 3 ex- 
tracts only a signal with a carrier frequency for use in 
communication between the memory card 1 and the 
reader/writer 21 from the signal supplied thereto by the 



antenna 2. 

An amplifier circuit 4 amplifies a signal supplied 
thereto by the tuning circuit 3 to a predetermined signal 
level, outputting the amplified signal to a demodulation 
circuit 5. The demodulation circuit 5 demodulates the 
amplified signal which was modulated at the carrier fre- 
quency, producing data conveyed by the modulated sig- 
nal. A communication control circuit 6 carries out mode 
switching so as to allow a signal to be supplied by the 
demodulation circuit 5 to a microcomputer 7 or a signal 
to be supplied by the microcomputer 7 to a modulation 
circuit 10. The microcomputer 7 controls other compo- 
nents by executing a control program stored in a ROM 
(Read-Only Memory) unit 8. The microcomputer 7 also 
selects information, which needs to be stored in mem- 
ory, from data received from the demodulation circuit 5 
by way of the communication control circuit 6, supplying 
the information to an EEPROM (Electrically Erasable 
and Programmable Read-Only Memory) unit 9. 

The EEPROM unit 9 stores the information supplied 
thereto by the microcomputer 7. The modulation circuit 
10 uses data supplied thereto by the microcomputer 7 
by way of the communication control circuit 6 for mod- 
ulating a signal having a carrier frequency. An amplifier 
circuit 11 amplifies the carrier-frequency signal modu- 
lated by the modulation circuit 10 to a level required in 
the communication with the reader/writer 21 . Finally, the 
antenna 2 transmits the carrier-frequency signal ampli- 
fied by the amplifier circuit 11 as an electric wave. 

Next, the operation of the memory card 1 is ex- 
plained. First of all, a procedure of processing to receive 
an electric wave transmitted by the reader/writer 21 and 
to store information conveyed in the electric wave in the 
EEPROM unit 9 is explained. An electric wave received 
by the antenna 2 from the reader/writer 21 is converted 
into an electric signal corresponding to the electric wave 
which is then supplied to the tuning circuit 3. The tuning 
circuit 3 extracts only a signal with a predetermined car- 
rier frequency from the electric signal supplied by the 
antenna 2, supplying the extracted carrier-frequency 
signal to the amplifier circuit 4. The amplifier circuit 4 
amplifies the carrier-frequency signal supplied thereto 
by the tuning circuit 3 to a predetermined signal level, 
supplying the amplified signal to the demodulation cir- 
cuit 5. 

The demodulation circuit 5 demodulates the ampli- 
fied signal supplied thereto by the amplifier circuit 4, 
supplying a demodulated signal to the communication 
control circuit 6. The communication control circuit 6, 
which has been switched to a reception mode at that 
time, converts the demodulated signal received from the 
demodulation circuit 5 into digital data to be supplied to 
the microcomputer 7. The microcomputer 7 forms a 
judgment as to whether or not the digital data supplied 
thereto by the communication control circuit 6 is data to 
be stored in the EEPROM unit 9 by the microcomputer 
7. Depending on the outcome of the judgment, the digital 
data may be supplied to the EEPROM unit 9 to be stored 
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therein. 

By the way, the electrical signal generated by the 
antenna 2 is also supplied to the power-supply circuit 
1 2. The power-supply circuit 1 2 fetches energy from the 
electrical signal supplied thereto by electromagnetic s 
coupling with a carrier transmitted from the reader/writer 
21, supplying power to components employed in the 
memory card 1 . In this way, power can be supplied by 
an external source to the memory card 1 . 

The following is description of a case in which data 
(or a command) received by the microcomputer 7 from 
the reader/writer 21 through the communication control 
circuit 6 is a request for transmission of data stored in 
the EEPROM unit 9 to the reader/writer 21. When the 
microcomputer 7 receives the data (or a command) re- 
questing transmission of data from the communication 
control circuit 6, the data is read out from the EEPROM 
unit 9, supplying the data to the communication control 
circuit 6. The communication control circuit 6 switches 
the operating mode to a transmission mode, supplying 
the data received from the microcomputer 7 to the mod- 
ulation circuit 10. 

The modulation circuit 10 uses the data received 
from the communication control circuit 6 to modulate a 
signal having a carrier frequency, supplying a modulat- 
ed signal to the amplifier circuit 11 . The amplifier circuit 
11 amplifies the modulated signal supplied thereto by 
the modulation circuit 10 to a level required in the com- 
munication with the reader/writer 21. A signal amplified 
by the amplifier circuit 1 1 is then supplied to the antenna 
2. 

Fig. 2 is a block diagram showing a typical config- 
uration of a non-contact-type memory-card reader/writ- 
er to which the input/output apparatus provided by the 
present invention is applied. An antenna 22 shown in 
the figure transmits and receives a signal to and from 
the memory card 1 . The signal has a predetermined car- 
rier frequency which is required in the communication 
between the reader/writer 21 and the memory card 1 . 
The reader/writer 21 also generates a magnetic field for 
supplying power to the memory card 1 . 

A tuning circuit 23 extracts only a signal with a car- 
rier frequency for use in the communication between the 
memory card 1 and the reader/writer 21 from the signal 
supplied by the antenna 22. An amplifier circuit 24 am- 
plifies a signal supplied thereto by the tuning circuit 23 
to a predetermined signal level, outputting the amplified 
signal to a demodulation circuit 25. The demodulation 
circuit 25 demodulates the amplified signal which was 
modulated at the carrier frequency, producing data con- 
veyed by the modulated signal. A communication con- 
trol circuit 26 carries out mode switching so as to allow 
a signal to be supplied by the demodulation circuit 25 to 
a microcomputer 27 or a signal to be supplied by the 
microcomputer 27 to a modulation circuit 30. The micro- 
computer 27 controls other components by executing a 
control program stored in a ROM (Read-Only Memory) 
unit 28. The microcomputer 27 also selects information, 



which needs to be stored in memory, from data received 
from the demodulation circuit 25 by way of the commu- 
nication control circuit 26, supplying the information to 
a RAM (Random- Access Memory) unit 29. 

The RAM unit 29 stores the information supplied 
thereto by the microcomputer 27. The modulation circuit 
30 uses data supplied thereto by the microcomputer 27 
by way of the communication control circuit 26 for mod- 
ulating a signal having a carrier frequency. An amplifier 
circuit 31 amplifies the carrier-frequency signal modu- 
lated by the modulation circuit 30 to a level required in 
the communication with the memory card 1 . Finally, the 
antenna 22 transmits the carrier-frequency signal am- 
plified by the amplifier circuit 31 as an electric wave. 

Next, the operation of the reader/writer 21 is ex- 
plained. First of all, a procedure of processing to receive 
data transmitted by the memory card 1 is explained. An 
electric wave received by the antenna 22 from the mem- 
ory card 1 is converted into an electric signal corre- 
sponding to the electric wave which is then supplied to 
the tuning circuit 23. The tuning circuit 23 extracts only 
a signal with a predetermined carrier frequency from the 
electric signal supplied by the antenna 22, supplying the 
extracted carrier-frequency signal to the amplifier circuit 
24. The amplifier circuit 24 amplifies the carrier-frequen- 
cy signal supplied thereto by the tuning circuit 23 to a 
predetermined signal level, supplying the amplified sig- 
nal to the demodulation circuit 25. 

The demodulation circuit 25 demodulates the am- 
plified signal supplied thereto by the amplifier circuit 24, 
supplying a demodulated signal to the communication 
control circuit 26. The communication control circuit 26 
switches the operating mode to a reception mode, con- 
verting the demodulated signal received from the de- 
modulation circuit 25 into digital data to be supplied to 
the microcomputer 27. The microcomputer 27 stores the 
digital data in the RAM unit 29 prior to transmission to 
an external circuit not shown in the figure through a com- 
munication line 32. 

The following is description of a case in which a da- 
ta-transmission request is issued to request that prede- 
termined data be transmitted from the reader/writer 21 
to the memory card 1 . In this case, if necessary, the data 
to be transmitted to the memory card 1 is received from 
the external circuit by the microcomputer 27 by way of 
the communication line 32. The microcomputer 27 sup- 
plies the data transmitted thereto from the external cir- 
cuit by way of the communication line 32 or data already 
stored in the RAM unit 29 to the communication control 
circuit 26. 

The communication control circuit 26 converts the 
data supplied thereto by the microcomputer 27 into an 
analog signal, supplying the analog signal to the modu- 
lation circuit 30. The modulation circuit 30 uses the an- 
alog signal received from the communication control cir- 
cuit 26 to modulate a signal having a carrier frequency, 
supplying a modulated signal to the amplifier circuit 31 . 
The amplifier circuit 31 amplifies the modulated signal 
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supplied thereto by the modulation circuit 30 to a level 
required in the communication with the memory card 1. 
A signal amplified by the amplifier circuit 31 is then sup- 
plied to the antenna 22 tor transmission to the memory 
card 1. 5 

The signal transmitted through the antenna 22 is re- 
ceived by the antenna 2 employed in the memory card 
1 to be finally stored in the EEPROM unit 9 as described 
above. As described above, data can be exchanged be- 
tween the memory card 1 and the reader/writer 21. 

Fig. 3 is a diagram showing a state in which a mem- 
ory card 1 shown in Fig. 1 is mounted in each of dents 
101 and 102 provided on an case of a cassette 100. 

Fig. 4 is a diagram showing a state in which, even 
if a cassette 100 having a memory card 1 mounted 
therein is not set in a VTR 41, by merely bringing the 
cassette 1 00 to a location in close proximity to the VTR 
41 , communication between the VTR 41 and the cas- 
sette 100 can be established, allowing data stored in the 
memory card 1 to be displayed on a screen of a televi- 
sion receiver 42 connected to the VTR 41 . 

In this example, the VTR 41 is provided with a read- 
er/writer 21 shown in Fig. 2. The reader/writer 21 is in- 
stalled on the VTR 41 so that the antenna 22 of the read- 
er/writer 21 is directed to the outside of the VTR 41 . In 
this way, communication can be established between 
the memory card 1 mounted on the cassette 100 and 
the reader/writer 21 installed on VTR 41, allowing the 
reader/writer 21 to read out data stored in the memory 
card 1. The data read out from the memory card 1 is 
then supplied to the television receiver 42 to be dis- 
played on a screen thereof. 

In this example, the television receiver 42 displays 
data stored in the memory card 1 . Thus, if a request is 
received by the television receiver 42 from the VTR 41 
when the television receiver 42 is in a stand-by state, 
the power supply is turned on and the television receiver 
42 is switched to a mode to receive a video/audio signal 
from the VTR 41 and to display an image supplied by 
the VTR 41. 

Fig. 5 is a diagram showing an example in which 
communication can be established between a cassette 
100 and a television receiver 51. In this example, the 
television receiver 51 is provided with a reader/writer 21 
shown in Fig. 2. The reader/writer 21 is installed on the 
television receiver 51 so that the antenna 22 of the read- 
er/writer 21 is directed to the outside of the television 
receiver 51. In this way, communication can be estab- 
lished between the memory card 1 mounted on the cas- 
sette 100 and the reader/writer 21 installed on television 
receiver 51 , allowing the reader/writer 21 to read out da- 
ta stored in the memory card 1 . The data read out from 
the memory card 1 is then supplied to the television re- 
ceiver 51 to be displayed on a screen thereof. Converse- 
ly, predetermined data can be transmitted to the mem- 
ory card 1 to be stored therein. 

Fig. 6 is a diagram showing a state in which a read- 
er/writer 21 shown in Fig, 2 is connected to a personal 



computer 61, referred to hereafter simply as a PC 61, 
allowing the PC 61 to read out and to write data from 
and to a memory card 1 mounted on a cassette 100. In 
this example, the reader/writer 21 is controlled by the 
PC 61 which issues instructions tothe PC 61 to read out 
and to write data from and to the memory card 1 . 

Fig. 7 is a diagram showing a state in which a read- 
er/writer 21 shown in Fig. 2 is provided on a remote com- 
mander or a display apparatus 71 . As shown in the fig- 
ure, the remote commander or the display apparatus 71 
is provided with a display unit 71a which is capable of 
displaying information such as characters and a graph- 
ic, allowing data read out from a memory card 1 to be 
displayed thereon. An operation unit 71b is operated to 
transmit data to the memory card 1 to be stored therein. 

Fig. 8 is a diagram showing a state in which a read- 
er/writer 21 shown in Fig. 2 is provided on a printer 81. 
In this case, the printer 81 is capable of communicating 
with a memory card 1 mounted on a cassette 100, read- 
ing out data stored in the memory card 1 and printing 
the data on a predetermined piece of paper. The paper 
can then be stuck to the cassette as an index card. In 
addition, by operating an operation unit 81a, data can 
be entered and transmitted to the memory card 1 to be 
stored therein. 

Fig. 9 is a block diagram showing a typical internal 
configuration of the VTR 41 shown in Fig. 4. In this ex- 
ample, the reader/writer 21 has a plurality of antennas 
22-1 and 22-2. A microcomputer 95 controls the reader/ 
writer 21 through a communication line 32, exchanges 
data with the reader/writer 21 , reads out data stored in 
a memory card 1 mounted on a cassette 1 00 and trans- 
mits data to the memory card 1 to be stored therein. 

A compartment 93 forms a space for accommodat- 
ing a cassette 100. A switch 94 is used for detecting 
whether or not a cassette 1 00 has been inserted into the 
compartment 93. The antenna 22-2 for communicating 
with a memory card 1 mounted on a cassette 100 exist- 
ing outside the VTR 41 is designed to provide extremely 
strong directivity to an electric wave radiated thereby, 
that is, directivity that does not have an effect on internal 
components of the VTR 41 . To put it concretely, a me- 
tallic plate 92-2 is provided on the back surface of the 
antenna 22-2 to prevent an electric wave radiated by the 
antenna 22-2 from being directed to the inside of the 
VTR 41. 

By the same token, a metallic plate 92-1 is provided 
on the back surface of the antenna 22-1 to prevent an 
electric wave radiated by the antenna 22-1 from being 
directed to the inside of the VTR 41 . 

Normally, with a cassette 100 inserted into the com- 
partment 93 in the VTR 41, the antenna 22-1 provided 
on the compartment 93 allows communication to be es- 
tablished with a memory card 1 mounted on the cassette 
100. 

As described above, communication is established 
with a memory card 1 mounted on the cassette 100 in- 
serted into the compartment 93 under a condition that 
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imposes a limitation on the intensity of an electric field 
based on safety standards conforming to an electric- 
wave law or the like, hence, limiting a distance reacha- 
ble by a radiated electric wave. With a cassette 100 not 
inserted into the compartment 93, the strength of an $ 
electric wave radiated by the antenna 92-1 is not enough 
for reaching the cassette 100. As a result, in the case of 
a cassette 100 existing outside the VTR 41, communi- 
cation with a memory card 1 mounted on the cassette 
100 can not be established with a high degree of relia- 
bility. 

In order to solve the problem described above, the 
antenna 22-2 is further provided typically on the front 
surface of the VTR 41 shown in Fig. 9 in addition to the 
antenna 22-1 . As a result, even in the case of a cassette 
100 existing outside the VTR 41 , the reader/writer 21 is 
capable of communicating with a memory card 1 mount- 
ed on the cassette 100 through the antenna 22-2 with a 
high degree of reliability. 

As described above, the switch 94 is used for form- 
ing a judgment as to whether a cassette 100 exists in 
the inside or the outside of the VTR 41 . To put it in detail, 
when a cassette 100 is inserted into the compartment 
93, the switch 94 is pushed by the case of the cassette 
100, detecting the insertion of the cassette 100 into the 
compartment 93. At that time, a signal indicating the in- 
sertion of the cassette 100 into the compartment 93 is 
supplied to the microcomputer 95 from the switch 94. In 
this way, the microcomputer 95 is capable of forming a 
judgment as to whether a cassette 100 exists in the in- 
side or the outside of the VTR 41 . 

Informed by the signal from the switch 94 that a cas- 
sette 100 has been inserted into the compartment 93, 
the microcomputer 95 operates the antenna 22-1 to es- 
tablish communication with the cassette 1 00 inserted in- 
to the compartment 93 through the antenna 22-1. 

When it is necessary to update data stored in a 
memory card 1 mounted on the cassette 100 inserted 
into the compartment 93, the data stored in the memory 
card 1 is updated in a batch operation when the cassette 
100 is ejected from the VTR 41. This is because com- 
munication between a reader/writer 21 installed in the 
VTR 41 and the memory card 1 mounted on the cassette 
100 is carried out by using a carrier in the short to inter- 
mediate wavelength band. By updating the data stored 
in the memory card 1 in a batch operation when the cas- 
sette 100 is ejected from the VTR 41, the magnitude of 
an effect of the carrier on video and audio processing 
circuits in the VTR 41 can be reduced to a minimum. 

In addition, in order to lengthen the reachable dis- 
tance of communication, the memory card 1 can be pro- 
vided with an antenna 111 for supplying power thereto 
besides the antenna 2 for communication as shown in 
Fig. 10. This is because the antenna for communication 
requires a pass band to a certain degree in order to as- 
sure a predetermined transmission speed, making it im- 
possible to increase the Q of the communication anten- 
na where the Q is defined as a ratio of the center fre- 



quency of a tuning circuit to the effective band width. As 
a result, the level of a carrier received by the communi- 
cation antenna for delivering power becomes lower as 
the distance increases, making it no longer possible to 
assure enough power for the communication. On the 
other hand, an antenna for supplying power can have a 
Q high enough for fetching a high carrier level, hence, 
being capable of delivering required power even for a 
long communication distance. As a result, the commu- 
nication distance can be lengthened. 

In the memory card 1 shown in Fig. 10, a carrier 
received by the antenna 111 is supplied to a tuning cir- 
cuit 112. Unlike the tuning circuit 3 for communication 
purposes, however, the tuning circuit 1 1 2 is designed to 
give a Q as high as possible so that the power extracted 
thereby can be increased to a maximum. As a result, 
the reception level of the carrier can be raised, improv- 
ing the efficiency of the power conversion. 

Fig. 11 is a diagram showing a typical structure of 
data stored in the memory unit of the memory card 1 , 
that is, the EEPROM unit 9. As shown in the figure, the 
storage area of the memory card 1 comprises a card 
data area, a video- recording-reservation data area, a 
program -reproduction data area and an event data ar- 
ea. The card data area is used for storing intrinsic infor- 
mation of the cassette 1 00. 

Fig. 1 2 is a diagram showing a typical data structure 
of the card data area of the memory card. As shown in 
the figure, the card data area is used for recording, 
among other data, the following information: 

1 . CAT (Category): category information indicating 
the application of the cassette 10. 

2. EVT (Number of Events): the number of events 
stored in the event data area. 

3. MB1 (Number of Memory Banks): information on 
the storage capacity of the memory unit. 

4. T/F (Tens of Frame, the ten digit of a frame 
number): part of information on the current position 
in the cassette 100. 

5. U/F (Units of Frame, the least significant digit of 
the frame number): part of the information on the 
current position in the cassette 100. 

6. T/S (Tens of Second, the ten digit of the number 
of seconds): part of the information on the current 
position in the cassette 100. 

7. U/S (Units of Second, the least significant digit of 
the number of seconds): part of the information on 
the current position in the cassette 100. 

8. T/M (Tens of Minute, the ten digit of the number 
of minutes): part of the information on the current 
position in the cassette 100. 

9. U/M (Units of Minute, the least significant digit of 
the number of minutes): part of the information on 
the current position in the cassette 100. 

1 0. T/H (Tens of Hour, the ten digit of the number of 
hours): part of the information on the current posi- 
tion in the cassette 100. 
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11. U/H (Units of Hour, the least significant digit of 
the number of hours): part of the information on the 
current position in the cassette 100. 

The category information indicates the type of the 
application such as a consumer application, a business 
application or another application. Depending upon the 
category information, the entire memory structure and 
data allocation can be changed. The following is de- 
scription given on the assumption that data is stored in 
the memory for category information indicating a con- 
sumer application, that is, description of a structure of 
allocation of memory for a consumer application. 

As information on the current position, data repre- 
senting a halt position of the cassette 100 is stored. For 
example, data representing the time that has lapsed 
since the start of an operation to reproduce data is 
stored in terms of hours, minutes, seconds and frames. 
Accordingly, when a cassette 100 is mounted on the 
VTR 41 after being taken off once from the VTR 41 , the 
current position of the cassette 100 can be displayed 
instantaneously. As a result, the operatability of the VTR 
41 can be improved. 

When an operation such as reproduction of infor- 
mation from a cassette 100 is carried out by using an- 
other VTR provided with no reader/writer 21 , for exam- 
ple, the current position will be changed without updat- 
ing the information on the current position stored in the 
memory card. In case comparison of the information on 
the current position stored in the memory card 1 with 
information on the current position detected by another 
means indicates a difference between the two, an at- 
tempt will be made to store the detected information on 
the halted position into the memory card 1. In this way, 
the information on the current position stored in the 
memory card 1 can be updated with information on the 
current position representing the actual position. 

The current position of the cassette can be detected 
by adopting the following method. For example, data is 
reproduced from the cassette 100 and the current posi- 
tion can be found from the rotational speed of a reel mo- 
tor. As an alternative, the current position can be recog- 
nized by reproducing information on the current position 
written at specific positions. In particular, in the case of 
a video apparatus, positional counter information insert- 
ed into the intervals of a vertical-synchronization signal 
can be used. 

The following is description of a procedure of 
processing which is carried out by the microcomputer 
95 in case information on the current position of a cas- 
sette 100 stored in the card data area of the memory 
card 1 does not agree with the actual halted position with 
reference to a flowchart shown in Fig. 13. As shown in 
the figure, the flowchart begins with a step S1 at which 
the microcomputer 95 issues a command to the reader/ 
writer 21 by way of a communication line 32, requesting 
the reader/writer 21 to read out information on the cur- 
rent position stored in the card data area of the memory 



card 1 mounted on the cassette 100. 

In accordance with the command received from the 
microcomputer 95, the reader/writer 21 reads out infor- 
mation on the current position stored in the card data 

5 area of the memory card 1 mounted on the cassette 1 00 
through the antenna 22-1. The flow of processing then 
goes on to a step S2 to form a judgment as to whether 
or not the information on the current position has all 
been read out by a microcomputer 27 employed in the 

io reader/writer 21. If the information on the current posi- 
tion has not all been read out, the flow of processing 
returns to the step s1 to repeat the pieces of processing 
carried out at the steps S1 and S2 till the information on 
the current position is all read out. If the information on 

'5 the current position has all been read out, on the other 
hand, the flow of processing proceeds to a step S3. At 
that time, the information on the current position read 
out from the memory card 1 is supplied to the microcom- 
puter 95 by way of the communication line 32. 

20 At the step S3, an operation such as reproduction 
of data is carried out under the control of the microcom- 
puter 95. From the rotational speed of the reel motor, 
the microcomputer 95 infers the current halted position 
of the cassette 1 00. The flow of processing then contin- 

25 ues to a step S4 at which the inferred value of the current 
position is compared with the information on the current 
position stored in the memory card 1 and supplied to the 
microcomputer 95 by the reader/writer 21. 

Then, the flow of processing goes on to a step S5 

30 to form a judgment as to whether or not the inferred val- 
ue of the current position agrees with the information on 
the current position stored in the memory card 1 or 
whether or not the difference between the two is within 
a predetermined range of errors. If the inferred value of 

35 the current position does not agree with the information 
on the current position stored in the memory card 1 , the 
actual current position is judged to have been changed 
in a reproduction operation or the like carried out by an- 
other VTR without updating the information on the cur- 

40 rent position stored in the memory card 1 mounted on 
the cassette 100. In this case, the flow of processing 
proceeds to a step S6 at which the information on the 
current position inferred at the step S3 is written into a 
predetermined buffer memory. The flow of processing 

45 then continues to a step S7 at which the presently in- 
ferred current position is finally regarded as valid data 
representing the actual current position and the infor- 
mation on the current position stored in the memory card 
1 is updated with the inferred value of the present posi- 

50 tion written in the buffer memory to complete the 
processing. If the outcome of the judgment formed at 
the step S5 indicates that the inferred value of the cur- 
rent position agrees with the information on the current 
position stored in the memory card 1 , on the other hand, 

55 the information on the current position stored in the 
memory card 1 is regarded as correct information. In this 
case, the processing is completed without updating the 
information on the current position stored in the memory 
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card 1. 

Fig. 1 4 is a diagram showing a typical data structure 
of the video- recording- reservation data area shown in 
Fig. 11. The video-recording-reservation data area is 
used for storing information on a timer-based video-re- 5 
cording reservation. The microcomputer 95 employed 
in the VTR 41 reads in the information on a timer-based 
video- recording reservation through the reader/writer 
21 , comparing the information with the present time and 
the date of today. If the information on a timer-based 
video-recording reservation is found valid, the micro- 
computer 95 sets the information in a timer circuit not 
shown in the figure, putting the VTR 41 in a video-re- 
cording reservation state. This function is simpler than 
the ordinary video-recording-reservation function which 
is executed by the user by operating the VTR 41 or a 
remote commander. This function is yet convenient for 
repeatedly recording an event such as a regular daily 
program. 

As shown in Fig. 1 4, the video-recording -reserva- 
tion data area is used for storing data required for mak- 
ing a timer-based video- recording reservation including: 

1 . Recording speed (SR= 1 indicating an SP (Short 
Play) or SR = 0 indicating an LP (Long Play)) 

2. Day of the week (Day) 

3. Information on protection (RP) indicating whether 
or not a write operation is inhibited (RP = 0 indicat- 
ing record protection or RP = 1 indicating no record 
protection) 

4. Timer control flag (TCF) indicating the frequency 
of control such as one-time control, daily control or 
weekly control. For example, TCF = 00 indicates 
weekly control, TCF = 01 indicates one-time control 
and TCF = 11 indicates daily control. 

5. Video-recording time and date 
5. 1 T/BM (Tens of Start Minute) representing the ten 
digit of the minute portion of the video-recording 
start time. 5.2 U/BM (Units of Start Minute) repre- 
senting the least significant digit of the minute por- 
tion of the video-recording start time. 

5.3 T/BH (Tens of Start Hour) representing the ten 
digit of the hour portion of the video-recording start 
time. 

5.4 U/BH (Units of Start Hour) representing the least 
significant digit of the hour portion of the video-re- 
cordin g start time. 

5.5 T/EM (Tens of End Minute) representing the ten 
digit of the minute portion of the video-recording end 
time. 

5.6 U/EM (Units of End Minute) representing the 
least significant digit of the minute portion of the vid- 
eo-recording end time. 

5.7 T/EH (Tens of End Hour) representing the ten 
digit of the hour portion of the video-recording end 
time. 

5.8 U/EH (Units of End Hour) representing the least 
significant digit of the hour portion of the video-re- 



cordin g end time. 

5.9 T/D (Tens of Day) representing the ten digit of 
the day portion of the video-recording date. 

5.10 U/D (Units of Day) representing the least sig- 
nificant digit of the day portion of the video-record- 
ing date. 

5.1 1 T/M (Tens of Month) representing the ten digit 
of the month portion of the video-recording date. TM 
= 1 indicating the months of October to December. 

5.12 U/M (Units of Month) representing the least 
significant digit of the month portion of the video- 
recording date. U/M = 0 to 9 indicating the months 
of January to September respectively. 

5.1 3 T/Y (Tens of Year) representing the ten digit of 
the year portion of the video-recording date. 

5.14 U/Y (Units of Year) representing the least sig- 
nificant digit of the year portion of the video-record- 
ing date. 

6. Broadcasting station ID (ID = Station ID / Posi- 
tion) 

7. SEL (Input Select) representing input switching 
• information of the VTR 41 

8. CHR (Station ID1 to IDS) 

The above pieces ol information are converted into 
data with a format for the video-recording-reservation 
function of the VTR 41 . 

Fig. 1 5 shows a flowchart representing a procedure 
of processing carried out by the microcomputer 95 to 
execute the video-recording- reservation function based 
on information on a video-recording reservation stored 
in the video-recording reservation data area of a mem- 
ory card 1 mounted on a cassette 1 00. As shown in the 
figure, the flowchart begins with a step S11 at which the 
microcomputer 95 reads in data stored in the video-re- 
cording reservation data area of the memory card 1 
mounted on the cassette 100. To put it in detail, the mi- 
crocomputer 95 issues a command to the reader/writer 
21 through the communication line 32, requesting the 
reader/writer 21 to read out the information on a timer- 
based video-recording reservation stored the video-re- 
cording-reservation data area of the memory card 1 
mounted on the cassette 100. 

In accordance with the command received from the 
microcomputer 95, the reader/writer 21 reads out the in- 
formation on a timer-based video- recording reservation, 
that is, video-recording-reservation data, from the vid- 
eo-recording-reservation data area of the memory card 
1 through the antenna 22-1 . The flow of processing then 
goes on to a step S1 2 to form a judgment as to whether 
or not the video-recording reservation data, that is, pro- 
gram data, has all been read out by a microcomputer 
27 employed in the reader/writer 21 . If the video-record- 
ing -reservation data has not all been read out, the flow 
of processing returns to the step S1 1 to repeat the piec- 
es of processing carried out at the steps S11 and S12 
till the video-recording-reservation data is all read out. 
If the video-recording-reservation data has all been read 
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out, on the other hand, the flow of processing proceeds 
to a step S13. 

At the step S13, the video-recording-reservation 
data read out by the microcomputer 27 is checked to 
form a judgment as to whether the data is valid or invalid. 
To put it in detail, the data is checked, for example, to 
form a judgment as to whether or not the broadcasting 
start time of a program reserved for video recording is 
a time after the present time or, if the broadcasting start 
time of a program reserved for video recording is a time 
after the present time, the start time is within 24 hours 
after the present time. If the outcome of the judgment 
indicates that the video-recording-reservation data is 
valid, the flow of processing proceeds to a step S14 at 
which the video-recording reservation data is trans- 
formed into video-recording- reservation data with a for- 
mat that can be processed by the microcomputer 95 em- 
ployed in the VTR 41 . 

The flow of processing then continues to a step S1 5 
at which the VTR 41 enters a state to wait for the re- 
served video recording, terminating the processing. If 
the outcome of the judgment formed at the step S1 3 in- 
dicates that the video-recording-reservation data is 
invalid, on the other hand, the processing is terminated. 

Since a video-recording reservation can be made 
in accordance with video-recording-reservation data re- 
corded in advance in the video-recording-reservation 
data area of a memory card 1 mounted on a cassette 
100 as described above, in order to record a program 
broadcasted at a predetermined time every week, for 
example, the user needs only to set the cassette 100, 
which has a memory card 1 with the video-recording- 
reservation data of the program stored therein, in the 
VTR 41 . In this way, the program can be recorded. 

In addition, by mounting a purchased memory card 
1 , on which video- recording-reservation data of a pro- 
gram has been recorded in advance, on a cassette, the 
user is capable of making a video-recording reservation 
of the program without the need to enter video-recording 
-reservation data of the program. 

Fig. 1 6 is a diagram showing a typical data structure 
of a program-reproduction data area of the memory card 
1 shown in Fig. 11. The program-reproduction data area 
is used for recording data for an automatic reproduction. 
An RPT (Repeat Play) field shown in the figure is a two- 
bit field used for recording data representing a repro- 
duction mode such as a one-time reproduction opera- 
tion, a two-time reproduction operation and a repeated 
reproduction operation. A TAG (operation bit) field is a 
six-bit field used for recording data regarding the oper- 
ation specification of an area in which a program is re- 
corded. Examples of the operation specification are a 
normal reproduction operation and a slow reproduction 
operation. A POS (Program Relative Position) field is an 
eight-bit field used for recording relative-position data 
indicating a reproduction position of the cassette 100 
from which a reproduction operation is to be started. 

The microcomputer 95 employed in the VTR 41 



reads out data" recorded in the program-reproduction 
data area of the memory card 1 mounted on the cassette 
100, using the data for controlling other elements in an 
automatic reproduction operation. 
s Fig. 17 shows a flowchart representing the proce- 

dure of processing carried out by the microcomputer 95 
in an automatic reproduction operation. As shown in the 
figure, the flowchart begins with a step S21 at which data 
recorded in the program-reproduction data area of the 
io memory card 1 mounted on the cassette 100 is read out. 
That is to say, the microcomputer 95 issues a command 
to the reader/writer 21 by way of the communication line 
32, requesting the reader/writer 21 to read out the data 
recorded in the prog ram- reproduction data area of the 
'5 memory card 1 mounted on the cassette 100. 

In accordance with the command received from the 
microcomputer 95, the reader/writer 21 reads out pro- 
gram-reproduction data recorded in the program-repro- 
duction data area of the memory card 1 mounted on the 
20 cassette 100 through the antenna 22-1. The flow of 
processing then goes on to a step S22 to form a judg- 
ment as to whether or not all the program-reproduction 
data has been read out from the program-reproduction 
data area by the microcomputer 27 employed in the 
25 reader/writer 21. If all the program -reproduction data 
has not been read out, the flow of processing returns to 
the step S21 at which the microcomputer 27 repeats the 
operation to read out the data till all the program-repro- 
duction data is read out from the program-reproduction 
30 data area. If all the program-reproduction data has been 
read out from the prog ram -reproduction data area, on 
the other hand, the flow of processing continues to a 
step S23. 

At the step S23, the program-reproduction data 
35 read out by the microcomputer 27 is checked to form a 
judgment as to whether the program-reproduction data 
read is valid or invalid, that is, to form a judgment as to 
whether or not the format and other attributes of the data 
are correct. If the program-reproduction data read out 
^o by the microcomputer 27 is found valid, the flow of 
processing proceeds to a step S24 at which the head of 
the VTR 41 is moved to an initial reproduction position 
specified in the prog ram- reproduction data read out by 
the microcomputer 27 at the step 21 by feeding the tape 
45 of the cassette 100 at a high speed or rewinding it. It 
should be noted that the head itself is not shown in the 
figure. The flow of processing then goes on to a step 
S25 at which recorded data specified in the program- 
reproduction data is reproduced. 
50 Subsequently, the flow of processing proceeds to a 
step S26 to form a judgment as to whether or not the 
last piece of the program-reproduction data has been 
processed. If the last piece of the program-reproduction 
data has not been processed, the flow of processing re- 
55 turns to the step S24 to repeat the processing starting 
from the step S24. If the last piece of the program-re- 
production data has been processed, on the other hand, 
the processing is ended. 
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If the program-reproduction data read out by the mi- 
crocomputer 27 at the step S21 is found invalid at the 
step S23, on the other hand, the processing is ended 
without carrying out anything. 

By recording a reproduction procedure in the pro- 
gram-reproduction data area of a memory card 1 in ad- 
vance as described above, a reproduction operation can 
be carried out in accordance with the procedure. Such 
a reproduction procedure is used typically in editing 
work. In addition, similar processing can be carried out 
even if absolute position data is recorded in the data 
POS field of the program-reproduction data area. 

Fig. 1 8 is a diagram showing a typical data structure 
of an event data area of the memory card 1 shown in 
Fig. 11. A RM (Record Mode) field shown in the figure 
is a two-bit field used for storing information on the re- 
cording mode such an image-only recording mode, a 
sound-only recording mode or an image-and-sound re- 
cording mode. A MIN field is a six-bit field used for re- 
cording the minute portion of a date and a time which is 
expressed in terms of hours, minutes and seconds. The 
broadcasting of a recorded program is started on the 
date and the time. A WEEK field is a three-bit field for 
recording a day of the week of the date. An HOUR field 
is a five-bit field for recording the hour portion of the time. 
A YR field is a seven-bit field comprising three high-or- 
der bits and four low-order bit for recording the year por- 
tion of the date. A DAY field is a five-bit field for storing 
the day portion of the date. Finally, a MTH field is a four- 
bit field for storing the month portion of the date. 

The ID (Station ID) field is used for recording the ID 
of a broadcasting station. A SEL (Input Select) field is 
used for recording a selected input method. CHR (Sta- 
tion ID1 -IDS) fields are each used for recording a string 
of characters of typically the name of a broadcasting sta- 
tion. There are five CHR fields corresponding to station 
ID1 to station ID5. A SR (Recording Speed) field is used 
for recording a video-recording speed. A RP (Record 
Protect) field is used for recording information as to 
whether a write operation is inhibited or enabled. A 
(CHN Audio CH No.) field is a two-bit field for recording 
the number of audio channels. An AMD (Audio Mode) 
field is a four-bit field for recording an audio mode such 
as a stereo mode or an audio multiplexing mode. A VEF 
(Video Emphasis) field and an AEF (Audio Emphasis) 
field are each a 1 -bit field for recording information on a 
reproduction method depending on the tape such a re- 
production method suitable for a rental cassette tape. 

An N/C (Video System) field is a one-bit field used 
for recording data indicating a television broadcasting 
system such as PAL or NTSC. A STY (Set Up Data) field 
is a five-bit field used for recording data indicating a re- 
cording system such as a VHS or a SVHS. A KY (Key 
Information) field and a KYO field are each a four-bit 
field used for recording a lock key for the program. In 
the case of the example, the fields represent a two-digit 
lock key. For example, a recorded program may be in- 
tended only for certain individuals in which case a minor 



lock Key, that is, a lock key for preventing persons under 
age from watching the program, is required. In this way, 
each program can be provided with a lock key (a pass- 
word) set for a certain individual. 

5 A TXT (Title Exists) field is a one-bit field for record- 

ing data indicating whether or not the title of a program 
is recorded. A BCT (Basic Category) field, a three-bit 
field, and a CNT (Category Contents) field, a four-bit 
field, are used for storing the category of a program. For 

io example, data representing a sport category is recorded 
in the BCT field and data representing a baseball is re- 
corded in the CNT A TCO (Text Code) field is an eight- 
bit field used for recording data concerning the language 
of a program such Japanese or English. 

is An (Extended Data Bank) EBK field is an eight-bit 
field used for recording data for specifying an extension 
data area. An extension data area is used for recording 
a pointer pointing to an area in which information on a 
recorded program such as images and sound of the pro- 

20 gram is stored. 

If the TXT field contains data which indicates that 
the title of a program is recorded, the next two blocks 
comprising 32 bytes are used for recording information 
on the title of the program. To be more specific, a TDP 

25 (Total Number of Text -Data Pieces) field is the first byte 
of the two blocks used for recording the number of text- 
data pieces in the title of the program. The next CHR 
(Character Code) fields of the subsequent bytes follow- 
ing the TDP byte in the two blocks are each an eight-bit 

30 field. The CHR fields are used for recording character 
codes of the title of the program. 

By using the above pieces of information, an index 
to data recorded in the cassette 100 can be displayed 
on the display unit of the VTR 41 and the television re- 

35 ceiver 42. 

Fig. 1 9 shows a flowchart representing a procedure 
of processing which is carried out by the microcomputer 
95 when most recent data is written over event data re- 
corded earlier in the event data area of the memory card 

40 1 mounted on the cassette 100. When a new program 
is recorded in a cassette 100 having a memory card 1 
mounted thereon, for example, information on individual 
recorded programs stored in the memory card 1 , that is, 
event data stored in the memory card 1 , does not match 

45 event data stored temporarily in the VTR 41 any more. 
Therefore, when the cassette 100 is taken off from the 
VTR 41 , data stored in the event data area of the mem- 
ory card 1 mounted on the cassette 100 is updated. 
Assume that a new program is recorded on a certain 

so portion of the cassette 1 00 in which some programs (or 
events) have already been recorded. In this case, since 
the recorded contents of the portion are updated, a lo- 
cation in the event data area in the memory card 1 cor- 
responding to the portion also needs to be updated. 

55 As shown in Fig. 1 9, the flowchart begins with a step 
S31 at which the microcomputer 95 issues a command 
to the reader/writer 21 by way of the communication line 
32, requesting the reader/writer 21 to read out the data 
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recorded in the event data area of the memory card 1 
mounted on the cassette 1 00. 

In accordance with the command received from the 
microcomputer 95, the reader/writer 21 reads out event 
data recorded in the event data area of the memory card s 
1 mounted on the cassette 100 through the antenna 
22-1 . The flow of processing then goes on to a step S32 
to form a judgment as to whether or not all the event 
data has been read out from the event data area by the 
microcomputer 27 employed in the reader/writer 21. If io 
all the event data has not been read out, the flow of 
processing returns to the step S31 at which the micro- 
computer 27 repeats the operation to read out the data 
till all the event data is read out from the event data area. 

If all the event data has been read out from the event is 
data area, on the other hand, the flow of processing con- 
tinues to a step S33. At the step S33, the event data 
read out from the memory card 1 at the step S31 as re- 
quested by the microcomputer 95 is compared with 
event data stored temporarily in the microcomputer 95. 20 
The flow of processing then proceeds to a step S34 to 
form a judgment as to whether or not the event data read 
out at the step S31 as requested by the microcomputer 
95 matches the event data stored temporarily in the mi- 
crocomputer 95. If the event data read out at the step 25 
S31 as requested by the microcomputer 95 does not 
match the event data stored temporarily in the micro- 
computer 95, the flow of processing continues to a step 
S35 at which the most recent event data stored in the 
microcomputer 95 is written into a buffer memory not 30 
shown in the figure. Then, the flow of processing goes 
on to a step S36 at which the most recent data stored 
in the buffer memory is used for updating the event data 
stored in the event data area of the memory card 1 cor- 
responding to the most recent event data. 35 

The flow of processing then proceeds to a step S37 
to form a judgment as to whether or not the event data 
stored in the memory card 1 read out at the step S31 as 
requested by the microcomputer 95 matches the event 
data stored temporarily in the microcomputer 95 for a *o 
verification purpose. 

In the VTR 41, event data for programs which are 
recorded in the cassette 100 after the cassette 100 is 
mounted on the VTR 41 is stored temporarily in the mi- 
crocomputer 95. Therefore, when the cassette 100 is 45 
taken out from the VTR 41 , the event data stored tem- 
porarily in the microcomputer 95 is copied to the event 
data area of the memory card 1 mounted on the cassette 
100. If a new program is recorded in the cassette 100 
over a program already existing therein, for example, so 
the event data for the new program is written over the 
temporarily stored event data for the already existing 
program in the VTR 41 . When the cassette 100 is taken 
out from the VTR 41 , the most recent event data for the 
new program recorded in the cassette 100 is therefore 55 
recorded on the memory card 1 mounted on the cas- 
sette 100. 

Event data stored in the memory card 1 includes 



information on the current position indicating a location 
in the cassette 100 at which a program associated with 
the event data is recorded. When a new program is re- 
corded at a location on the cassette tape 100, the mi- 
crocomputer 95 also includes information on the posi- 
tion in the event data for the new program stored tem- 
porarily therein. 

If the outcome of the judgment formed at the step 
S37 indicates that the event stored in the memory card 
1 does not match the event data stored temporarily in 
the microcomputer 95, the flow of processing returns to 
the step S35 to repeat pieces of processing at the step 
S35 and the subsequent steps. If the outcome of the 
judgment formed at the step S37 indicates that the event 
stored in the memory card 1 matches the event data 
stored temporarily in the microcomputer 95, on the other 
hand, the processing is completed. In addition, if the out- 
come of the judgment formed at the step S34 indicates 
that the event stored in the memory card 1 matches the 
event data stored temporarily in the microcomputer 95, 
on the other hand, the processing is completed. 

As described above, when a new program is record- 
ed in the cassette 100, changing the recorded contents 
of the cassette 1 00, information on the newly recorded 
program (or the event data) recorded in the memory 
card 1 is also updated accordingly. 

Here, the title of a program can be obtained with 
ease by using an EPG (Electronic Program Guide) of 
broadcasted data inserted into the interval of the verti- 
cal-synchronization signal. If information on the title of 
a program can not be obtained, the title of a program 
included in event data recorded in the event data area 
of the memory card 1 can be edited by using external 
accessory equipment provided with a read er/wr iter. 

When the VTR 41 is put in a video-recording state 
without entering the title of a program using an EPG etc. , 
there is fear that the title of the program is not input. That 
is to say, since a video-recording reservation etc. is 
made by the user by utilizing a screen such as the EPG, 
information on a program such as the title of the program 
can be obtained beforehand. When carrying out ordi- 
nary video recording, however, information on a record- 
ed program can not probably be obtained. In other 
words, since an EPG is supplied at time intervals of 
about five minutes to three hours, depending on the sub- 
stance of the service, the title of a desired program can 
not be obtained in a real-time manner in some cases. 

In order to solve the problem described above, in- 
formation on a program such as the title of the program 
is inserted into the interval of the vertical-synchroniza- 
tion signal in synchronization with each program of the 
television broadcasting signal. Such information can be 
inserted regularly or at proper times such as the start or 
the end of a program. In this way, the title of a program 
can be supplied to the user. As a result, the user is ca- 
pable of recording the title of a program in the memory 
card 1 mounted on the cassette 100, when necessary, 
by extracting the title. 
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In this way, information on a program such as the 
title of the program can be recorded in the memory card 
1 even if ordinary video recording, that is, video record- 
ing not reserved by using an EPG screen, is carried out. 

Fig. 20 is a block diagram showing a typical config- 
uration of an embodiment implementing an information 
transmitting apparatus 111 provided by the present in- 
vention. A television-broadcast-signal outputting circuit 

112 employed in the information transmitting apparatus 
1 1 1 receives an audio signal of a program from a video 
camera or a VTR and a video signal from the video cam- 
era or the VTR by way of a multiplexing circuit 114, con- 
verting the signals into an output television-broadcast 
signal. A program-title generating circuit 113 generates 
a signal representing the title of a program, outputting 
the signal to the multiplexing circuit 1 1 4. The title of the 
program will be conveyed by the television -broadcast 
signal generated by the television-broadcast-signal out- 
putting circuit 112. 

The multiplexing circuit 114 inserts the signal rep- 
resenting the title of a program generated by the pro- 
gram-title generating circuit 113 into the interval of the 
vertical -synchronization signal of the video signal input 
by the information transmitting apparatus 111, multiplex- 
ing the signal representing the title of a program with the 
video signal and outputting the multiplexed signal to the 
television-broadcast-signal outputting circuit 112. A 
transmitting circuit 115 transmits the television -broad- 
cast signal supplied thereto by the television-broadcast- 
signal outputting circuit 112. The television-broadcast 
signal output by the television-broadcast-signal output- 
ting circuit 112 includes a multiplexed signal comprising 
the video signal and the signal representing the title of 
a program in addition to the audio signal. 

For example, assume that video and audio signals 
of a program from a video camera or a VTR are supplied 
to the information transmitting apparatus 111. The video 
signal received by the information transmitting appara- 
tus 111 is supplied to the multiplexing circuit 114 before 
being converted into a television-broadcast signal by the 
television-broadcast-signal outputting circuit 112. Let in- 
formation on the title of a program conveyed by the video 
and audio signals received by the information transmit- 
ting apparatus 1 1 1 be supplied to the program-title gen- 
erating circuit 113. The program-title generating circuit 

113 generates a signal representing the title of the pro- 
gram from the information on the title of the program, 
supplying the signal to the multiplexing circuit 114. 

The multiplexing circuit 114 inserts the signal rep- 
resenting the title of a program generated by the pro- 
gram-title generating circuit 113 into the interval of the 
vertical-synchronization signal of the video signal input 
by the information transmitting apparatus 111, super- 
posing the signal representing the title of the program 
on the video signal. The video signal superposed with 
the title of the program is then supplied to the transmit- 
ting circuit 115 by way of the television-broadcast -signal 
outputting circuit 112. The television-broadcast signal 



output by the television-broadcast-signal outputting cir- 
cuit 112 is used in the transmitting circuit 115 for modu- 
lating the frequency of a carrier prior to transmission. 
Fig. 21 is a diagram showing a typical configuration 

s of a VTR 121 wherein a television-broadcast signal with 
information such as the title of a program superposed 
in the interval of the vertical-synchronization signal 
thereof is supplied thereto from the information trans- 
mitting apparatus 111 shown in Fig. 20. As shown in the 

io figure, the VTR 121 further includes a television-broad- 
cast-signal receiving circuit 122 and a program-title ex- 
tracting circuit 1 23 in addition of components composing 
the VTR 41 shown in Fig. 9. 

The television -broadcast -signal receiving circuit 

'5 1 22 receives a television-broadcast signal transmitted 
by the transmitting circuit 115 employed in the informa- 
tion transmitting apparatus 111. The television-broad- 
cast signal received by the television-broadcast-signal 
receiving circuit 1 22 is then forwarded to a program-title 

20 extracting circuit 123 described below and a recording/ 
reproduction circuit which is not shown in the figure. The 
program-title extracting circuit 123 extracts a signal rep- 
resenting the title of a program superposed in the inter- 
val of the vertical-synchronization signal of the televi- 

25 s ion-broadcast signal supplied thereto from the televi- 
sion-broadcast-signal receiving circuit 122, supplying 
the extracted signal to the microcomputer 95. 

As described above, the television-broadcast signal 
transmitted by the transmitting circuit 115 employed in 

30 the information transmitting apparatus 111 received by 
the television-broadcast-signal receiving circuit 122 is 
forwarded to the program-title extracting circuit 1 23 and 
the recording/ reproduction circuit. The program-title ex- 
tracting circuit 123 then extracts a signal representing 

3S the title of a program superposed in the interval of the 
vertical-synchronization signal of the television-broad- 
cast signal supplied thereto from the television-broad- 
cast-signal receiving circuit 1 22, supplying data such as 
character codes of the title of the program to the micro- 

40 computer 95. 

The microcomputer 95 supplies the data represent- 
ing the title of the program supplied thereto to the reader/ 
writer 21 by way of the communication line 21 . The read- 
er/writer 21 then writes the data representing the title of 

45 the program supplied thereto by the microcomputer 95 
into the memory card 1 by way of the antenna 22-1 or 
22-2. 

Being the same as those of the VTR 41 shown in 
Fig. 9, the description of the remaining configuration and 
so operations is not repeated here. 

As described above, by inserting information such 
as the title of a program into a television-broadcast sig- 
nal, unobtainable information such as the title of a pro- 
gram recorded by using even an EPG can now be ob- 
55 tained in an operation such as ordinary video recording. 
In addition, the obtained information can be stored in the 
memory card 1 . 

In addition, by using a PC 61 like the one shown in 
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Fig. 6 for example, the title of a program which is ob- 
tained by the user by reading out a program guide from 
a publication such as a newspaper or a magazine can 
be recorded in a memory card 1 mounted on a cassette 
100 by way of the reader/writer 21 connected to the PC 
61. As an alternative, by connecting the PC 61 to an 
external data base through a wire connection such as a 
telephone line, the title of a program can be acquired 
from the data base and recorded in the memory card 1 
by way of the reader/writer 21. As another alternative, 
the title of a program can be obtained from a program 
guide described in an electronic publication such as a 
CD-ROM and recorded in the memory card 1 . As a fur- 
ther alternative, the title of a program supplied through 
means such as an XDS (Extended Data Service), a PDS 
(Program Delivery Service) or a character multiplexing 
broadcast system can be acquired and recorded in the 
memory card 1 . 

In an operation such as video recording of a signal 
received by a satellite-broadcasting receiver, for exam- 
ple, the satellite-broadcasting receiver is connected to 
an external input terminal of the VTR 1 through which a 
baseband signal to be recorded is supplied. In this case, 
since the VTR 41 is not capable of obtaining desired in- 
formation such as the title of a program to be recorded, 
the required data is re-inserted into the interval of the 
vertical-synchronization signal of a signal received by 
the satellite-broadcasting receiver and transmitted to 
the VTR 41 by way of a bus connecting the VTR 41 and 
the satellite-broadcasting receiver. 

A program category is additional information for 
identifying the category and other data of a recorded 
program. A program category can be used for searching 
a recording medium such as a cassette tape for a de- 
sired program. An area appended as an extension data 
area is used for storing information pertaining to a re- 
corded program such as video and audio data. By dis- 
playing images (video data) and outputting sound (audio 
data) stored in such an area in addition to characters, 
the display of contents recorded in a cassette can be 
made easy to understand. 

Besides consumer applications described so far, 
applications of the memory card 1 also include business 
and preset-work applications. In a business application 
which includes a rental-business application, informa- 
tion stored in the memory card includes the title of a re- 
corded program, the number of operations reproducing 
the program, information on a borrower of the cassette 
such as a member ID, a borrowing day and a borrowing 
period, not to mention other necessary information such 
as a static image, sound and character data. 

Fig. 22 is a diagram showing a typical data structure 
of information for a business application stored in the 
memory card 1 . A CAT (Category) field shown in the fig- 
ure is a four-bit field used for recording information such 
as the title of a recorded program. An EVT (Number of 
Events) field is a four-bit field used for recording the 
number of events (programs). An MB1 field is an eight- 



bit field used for recording the storage capacity of the 
memory. 

A PDC (Professional Data Category) field is an 
eight-bit field used for storing a category of information 

5 for a business application. A LEN (Professional Data 
Length) field is used for storing the data length of the 
information for a business application. A DTA (Profes- 
sional Data) field is used for recording the information 
for a business application. The information for a busi- 

io ness application includes the title of a recorded pro- 
gram, the number of operations reproducing the pro- 
gram and information on borrowers of the cassette such 
as a member ID, a borrowing day and a borrowing pe- 
riod. In addition, the information for a business applica- 

*5 tion includes other necessary information such as a stat- 
ic image, sound and character data. 

By using a memory card 1 of a business application 
as a member card, data to be recorded can be shared 
by the reader/writer 21 and the memory card 1 . For ex- 

20 ample, information on a member stored in a member 
card can be supplied to the PC 61 by way of the reader/ 
writer 21 and, on the other hand, information such as a 
borrowing date and a borrowing period entered to the 
PC 61 can be stored in the member card. In addition, 

25 the information on a member stored in a member card 
can be transferred to another memory card 1 of any cas- 
sette 100 with ease. As a result, control of customers 
and commodities can be executed with a high degree 
of efficiency. 

30 in addition, the memory card 1 can be used for au- 
tomatic installation of preset guide information. For ex- 
ample, channel numbers are set in accordance with an 
area in which the target apparatus such as the VTR is 
installed. In the case of the ordinary apparatus, the user 

35 carries out an operation to store such channel numbers 
in a preset memory. By using such a memory card 1 for 
automatic installation of preset guide information, how- 
ever, the preset work to store such channel numbers in 
a preset memory can be done automatically. Thus, in- 

40 formation recorded in a memory card 1 for automatic 
installation of preset guide information typically includes 
data required in initial setting of a recording/reproduc- 
tion apparatus such as a VTR, a table containing tuner 
preset data, data for presetting a G-code area, informa- 

45 tion on a manufacturer of a CATV (cable television) ca- 
ble box and other information on the recording/repro- 
duction apparatus. 

Fig. 23 is a diagram showing a typical data structu re 
of preset information stored in the memory card 1 . 

50 A CAT (Category) field shown in the figure is a four- 
bit field used for recording a category which indicates 
that the information stored in the memory card is preset 
information. An EVT (Number of Events) field is a four- 
bit field used for recording the number of pieces of 

55 stored information. An MB1 field is an eight-bit field used 
for recording the storage capacity of the memory. A PDC 
(Preset Data Category) field is used for storing a cate- 
gory of preset data. A LEN (Preset Data Length) field is 
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used for storing the data length of the preset data. A 
DTA (Preset Data) field is used for recording the preset 
data. 

Fig. 24 shows a flowchart representing a procedure 
of processing carried out by the microcomputer 95 to 
update information of a preset memory of the VTR 41 
in accordance with preset information recorded in the 
memory card 1 . It should be noted that the preset mem- 
ory is shown in none of the figures. 

As shown in the figure, the flowchart begins with a 
step S41 at which the microcomputer 95 issues a com- 
mand to the reader/writer 21 by way of the communica- 
tion line 32, requesting the reader/writer 21 to read out 
the preset information recorded in the card data area of 
the memory card 1 mounted on the cassette 100. 

In accordance with the command received from the 
microcomputer 95, the reader/writer 21 reads out preset 
information recorded in the card data area of the mem- 
ory card 1 mounted on the cassette 100 through the an- 
tenna 22-1 . The flow of processing then goes on to a 
step S42 to form a judgment as to whether or not all the 
preset information has been read out from the card data 
area by the microcomputer 27 employed in the reader/ 
writer 21 . If all the preset information has not been read 
out, the flow of processing returns to the step S41 at 
which the microcomputer 27 repeats the operation to 
read out the information till all the preset information is 
read out from the card data area. If all the preset infor- 
mation has been read out from the card data area, on 
the other hand, the flow of processing continues to a 
step S43. 

At the step S43, the preset information read out at 
the step S41 as requested by the microcomputer 95 is 
checked to form a judgment as to whether or not the 
preset information read out from the card data area is 
information corresponding to the preset category. The 
judgment is based on information recorded in the CAT 
field of the information read out from the card data area 
If the information recorded in the CAT field indicates that 
the preset information read out from the card data area 
is information corresponding to the preset category, the 
flow of processing goes on to a step S44 at which the 
microcomputer 95 converts the format of the preset in- 
formation into a formal of data to be processed by the 
microcomputer 95. 

The flow of processing then proceeds to a step S45 
at which the contents of the preset memory of the VTR 
41 are updated with preset data resulting from the con- 
version carried out at the step 44. As described earlier, 
the preset memory itself is shown in none of the figures. 
After that, the processing is completed. If the outcome 
of the judgment formed at the step S43 indicates that 
the preset information read out from the card data area 
is not information corresponding to the preset category, 
on the other hand, the processing is completed without 
updating the contents of the preset memory of the VTR 
41. 

In this way, the user is capable of carrying out a pre- 



set operation by merely setting a cassette 1 00 having a 
memory card 1 for storing preset data mounted thereon 
on the VTR 41 without the need to do cumbersome 
work. 

5 in addition, in the case of this example, by placing 

only the memory card 1 for storing preset data at a lo- 
cation-in close proximity to the reader/writer 21, the 
reader/writer 21 is capable of reading out the preset data 
stored in the memory card 1 through the antenna 22-2 
without the need for the user to mount the memory card 
1 on the cassette 100. 

As described above, by mounting a batteryless non- 
contact-type memory card 1 receiving power from an ex- 
ternal source on a cassette or the like, the operation car- 
ried out by the user can be made simple, increasing the 
degree of freedom to use the memory card. 

In addition, various kinds of information on data re- 
corded in a cassette or disc can be stored in the memory 
card 1 and the information can be used for simplifying 
operations to display the data, to reproduce a program, 
to make a timer-based video-recording reservation and 
to search a tape for a start position, to mention a few. 

On the top of that, the present invention can be ap- 
plied to the ordinary cassette tape or disc by merely 
mounting the memory card on the ordinary cassette 
tape or disc. Thus, audio and video recording media 
such as cassette tapes and floppy discs can be manu- 
factured without changing their specifications and re- 
cording formats. As a result, the cassette tapes and 
discs can be controlled and organized with ease. 

In addition, since a non -contact-type system is 
used, no connection nor junction that is prone to a failure 
caused by an electrical contact becoming bad is re- 
quired, allowing communication to be established with 
a high degree of reliability. Furthermore, the storage ca- 
pacity of the memory card can be extended by installa- 
tion of a new memory thereon. 

As described above, an EEPROM unit 9 is used in 
an embodiment. It should be noted, however, that other 
storage devices can also be employed as well. For ex- 
ample, a memory device consuming only a small 
amount of power such as the FeRAM (a ferroelectric 
RAM) can also be used. In this case, the communication 
distance can also be increased as well. 

Also as described above, information stored in the 
memory card 1 is updated when the cassette is taken 
out from an apparatus such as a VTR It should be not- 
ed, however, that the information can also be updated 
periodically or at any time new data for updating the in- 
formation is generated. As an alternative, the informa- 
tion can also be updated with predetermined timing. 

In addition, a ROM unit for storing a program is con- 
nected to a microcomputer. It is worth noting, however, 
that the ROM can also be embedded in the microcom- 
puter. 

On the top of that, the data structures of the memory 
card in the embodiments described above are typical. 
That is to say, the present invention is not limited to the 
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data structures described above. 

Furthermore, in the embodiments described above, 
the memory card 1 is mounted on a cassette in most 
cases. It is worth noting, however, that the memory card 
1 can be mounted on other recording media such as a & 
FD (floppydisc), a MD (minidisc, a trademark), a tape 
streamer, an MO (magneto-optics) disc used as a mag- 
neto-optic recording medium and optical recording me- 
dia like a DVD (Digital Versatile Disc), a CD-ROM (Com- 
pact Disc Read-Only Memory), a CD (Compact Disc) 
and a CDV (Compact Disc Video). 

Fig. 25 is a block diagram showing another typical 
configuration of a memory card 1 . As shown in the fig- 
ure, this configuration is obtained from the configuration 
shown in Fig. 1 by replacing the microcomputer? shown 
in Fig. 1 with a gate sequencer 201 . The rest is the same 
as the configuration shown in Fig. 1. That is to say, by 
replacing the microcomputer 7 in the configuration 
shown in Fig. 1 with a gate sequencer 201 comprising 
logic gates, the same functions as those of the micro- 
computer 7 can be implemented by the gate sequencer 
201. 

Fig. 26 is a block diagram showing another typical 
configuration of the meory card 1 and the reader/writer 
21. As shown in the figure, in this configuration, the an- 
tenna 2 employed in the memory card 1 is implemented 
by a coil 211 whereas the antenna 22 employed in the 
reader/writer 21 is implemented by a coil 232. Mutual 
electromagnetic inductive coupling is established be- 
tween the coils 211 and 232. 

In the memory card 1, a diode 212 is connected in 
series to the coil 211 at one end thereof. The other end 
of the diode 212 is connected to a resistor 21 3 and a 
capacitor 21 4 which form a resonant circuit with the coil 
21 1 . The resonant circuit functions as the tuning circuit 
3 shown in Fig. 1. 

A series circuit comprising a resistor 21 5 and a FET 
216 is connected to the capacitor 214 in parallel. The 
gate of the FET 21 6 is driven by the gate sequencer 201 . 
The other end of the diode 21 2 is also connected to the 
gate sequencer 201 through a capacitor 217 and to the 
power-supply circuit 12. 

In the reader/writer 21, on the other hand, a reso- 
nant circuit 231 and the demodulation circuit 25 are con- 
nected in parallel to the coil 232. 

In the configuration described above, a resonant 
circuit for data transmission is not provided in the mem- 
ory card 1. Data is transmitted by changing the imped- 
ance of the FET 216 by means of the gate sequencer 
201 in accordance with the data being transmitted. At 
that time, an impedance of the right side of the coil 211 
seen from the coil 21 1 in the configuration shown in Fig. 
26 changes. As a result, the impedance of coil 232 em- 
ployed in the reader/writer 21 which is inductively cou- 
pled with the coil 211 also changes as well. The demod- 
ulation circuit 25 detects changes in current flowing 
through the coil 232 and changes in voltage appearing 
between the terminals of the coil 232, demodulating a 



signal received from the card reader 1. 

When data is transmitted from the reader/writer21 , 
the oscillation frequency of the resonant circuit 231 is 
varied in accordance with the data being transmitted. 
The changes in frequency are propagated from the coil 
232 of the reader/writer 21 to the coil 211 employed in 
the memory card 1 through the mutual inductive cou- 
pling. As a result, the signal transmitted by the reader/ 
writer 21 is supplied to the gate sequencer 201 by way 
of the capacitor 217. In this way, the signal can be re- 
ceived by the gate sequencer 201. 

Fig. 27 shows a flowchart used for explaining 
processing carried out by the reader/writer 21 to ex- 
change data with the memory card 1 shown in Fig. 26 
through the mutual inductive coupling. The processing 
is carried out typically by a gate sequencer 201 em- 
ployed in the rea der/writer 21 . The gate sequencer 201 
is the same as that employed in the memory card 1 
shown in Fig. 25. It should be noted that the gate se- 
quencer 201 employed in the reader/writer 21 is not 
shown in Fig. 26. 

As shown in Fig. 27, the flowchart begins with a step 

561 at which the gate sequencer 201 (employed in the 
reader/writer 21 ) controls the resonant circuit 231 which 
serves as the modulation circuit 10 in accordance with 
data being transmitted. A carrier is modulated thereby 
by using the data being transmitted and output from the 
coil 232. 

The flow of processing then goes on to a step S62 
at which the gate sequencer 201 forms a judgment as 
to whether or not data has been received from the meory 
card 1. It should be noted that the judgment can be 
formed by finding out whether or not the level of the car- 
rier has changed. If no data has been received from the 
memory card 1 , the flow of processing proceeds to a 
step S63 to form a judgment as to whether or not a prefe- 
termined period of time to of typically 250 ^s which is 
set in advance has lapsed since completion of the trans- 
mission of the data. If the predetermined period of time 
tO has not lapsed, the flow of processing returns to the 
step S62 at which the gate sequencer 201 agains forms 
a judgment as to whether or not data has been received 
from the meory card 1. Thereafter, the pieces of 
processing of the steps S62 and S63 are carried out re- 
peatedly. 

If the outcome of the judgment formed at the step 

562 indicates that data has been received from the 
memory card 1 after a period of time t has lapsed since 
the completion of the transmission of the data where t 
< tO as shown in Fig. 28, the flow of processing contin- 
ues to a step S64 at which the gate sequencer 201 sets 
a transmission period at a period of time t2. The flow of 
processing then goes on to a step S65 to enter a wait 
state waiting for the period of time t2 to lapse since the 
start of the transmission of the data. As the period of 
time t2 lapses since the start of the transmission of the 
data, the flow of processing returns to the step S61 to 
again carry out the processing to transmit data. 
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If the outcome of the judgment formed at the step 
S63 indicates that the predetermined period of time to 
has lapsed since the completion of the transmission of 
the data without being able to receive any data from the 
card reader 1 as shown in Fig. 29, on the other hand, s 
the flow of processing proceeds to a step 66 at which 
the gate sequencer 201 controls the resonant circuit 231 
to end the operation to output the carrier As a result, a 
waste of power by unnecessary consumption can be 
prevented. 

Then, the flow of processing goes on to a step S67 
at which the gate sequencer 201 sets the transmission 
period at a period of time t1 which is longer than the 
period of time t2 set at the step S64. Subsequently, the 
flow of processing then goes on to a step S68 to enter 
a wait state waiting for the period of time t1 to lapse since 
the start of the transmission of the data. As the period 
of time t1 lapses since the start of the transmission of 
the data, the flow of processing returns to the step S61 
to again carry out the processing to transmit data. 

According to the scheme described above, in a 
state with the memory card 1 not placed at a location in 
close proximity to the reader/writer 21 as evidenced by 
the YES outcome of the judgment formed at the step 
S63, that is, as evidenced by the fact that data has not 
been received from the memory card 1 even after the 
period of time tO has lapsed since the completion of the 
data transmission as shown in Fig. 29, data can be 
transmitted intermittently at the long transmission period 
t1 as shown in the diagram on the left side of Fig. 30. In 
a state with the memory card 1 placed at a location in 
close proximity to the reader/writer 21 as evidenced by 
the YES outcome of the judgment formed at the step 
S62, that is, as evidenced by the fact that data has been 
received from the memory card 1 before the period of 
time tO lapses since the completion of the data trans- 
mission as shown in Fig. 28, on the other hand, data is 
transmitted intermittently at the short transmission peri- 
od t2 as shown in the diagram on the right side of Fig. 30. 

As a result, in a state with the memory card 1 not 
placed at a location in close proximity to the reade r/ 
writer 21, a waste of power by unnecessary consump- 
tion can be prevented by reducing the transmission fre- 
quency, that is, increasing the transmission period to the 
length t1. In addition, in a state with the memory card 1 
placed at a location in close proximity to the reader/writ- 
er 21, data can be received and tamsmitted more fre- 
quently by reducing the transmission period to the 
length t2. 

Typically, the period of time t1 is 10 ms and the pe- 
riod of time t2 is 5 ms. 

In a configuration wherein data is exchanged 
through the mutual inductive coupling shown in Fig. 26, 
the degree of coupling is increased and the level of the 
carrier is lowered when the distance from the memory 
card 1 to the reader/writer 21 is shortened. As a result, 
it is feared that the amount of power supplied to the 
memory card 1 is reduced, making the communication 



no longer possible. In order to solve this problem, the 
reader/writer 21 is provided with an AGC circuit 241 as 
shown in Fig. 31 , a block diagram showing another typ- 
ical configuration of the reader/writer 21. In this config- 
uration, the gain of the amplifier circuit 31 on the trans- 
mission side is controlled in accordance with the level 
of a signal received by the antenna 22 for compensating 
the data being transmitted for a decrease in level of the 
carrier. It should be noted that the AGC circuit 241 func- 
tions only during an operation to transmit data. During 
an operation to receive data, the voltage controlled in 
an operation to transmit data is held as it is. 

Fig. 32 is a diagram showing an application of 
mounting a memory card 1 on a CD-ROM 252. In gen- 
eral, data recorded in a CD-ROM can not be updated. 
For example, a CD-ROM is used in car navigation for 
recording map data. Map data recorded in the CD-ROM 
becomes obsolete as new roads and new buildings are 
completed after the map data has been recorded in the 
CD-ROM. In this case, a memory card 1 can be used 
for storing map information for newly completed roads 
and buildings and distributed to users. The memory card 
1 can then be mounted on or attached to a CD-ROM 
252 which contains map data before changes in map. 
In this case, a drive 253 of a navigation system or the 
PC 61 shown in Fig. 6 carries out processing represent- 
ed by a flowchart shown in Fig. 33. 

As shown in the figure, the flowchart begins with a 
step S81 at which data recorded on the CD-ROM 252 
is read out by using a pickup 251 shown in Fig. 32. The 
flow of processing then goes on to a step S82 to form a 
judgment as to whether or not the processing to read 
out data from the CD-ROM 252 has been completed. If 
the outcome of the judgment indicates that the process- 
ing to read out data from the CD-ROM 252 has not been 
completed, the flow retirns to the step S81 to carry out 
the pieces of processing of the steps S81 and S82 re- 
peatedly till the processing to read out data from the CD- 
ROM 252 is completed. 

As the outcome of the judgment formed at the step 
S82 indicates that the processing to reproduce data 
from the CD-ROM 252 has been completed, the flow 
proceeds to a step S83 to form a judgment as to whether 
or not a memory card 1 is attached to the CD-ROM 252. 
If the outcome of the judgment indicates that a memory 
card 1 is attached to the CD-ROM 252, the flow of 
processing continues to a step S84 at which the reader/ 
writer 21 reads out information stored in the memory 
card 1. Then, the flow of processing goes on to a step 
S85 at which the drive 253 uses the information read 
out from the memory card 1 at the step S84 for updating 
the data reproduced from the CD-ROM 252 at the step 
S81or merely adds the information to the data. In this 
way, even if the CD-ROM 252 contains some obsolete 
map data or contains no information on newly complet- 
ed roads and buildings, the obsolete map data is updat- 
ed with the information read out from the memory card 
1 or information on newly completed roads and buildings 
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read out from the memory card 1 can be added to the 
data reproduced from the CD-ROM 252. As a result, the 
user can use most recent map data. 

If the outcome of the judgment formed at the step 
S83 indicates that a memory card 1 is not attached to 
the CD-ROM 252, on the other hand, the steps S84 and 
S85 are skipped. 

As descrribed above, the present invention is ap- 
plied to a CD-ROM used as a recording medium. Like- 
wise, the scope of the present invention also includes a 
memory card added to a ROM for storing a computer 
program. In this case, the memory card is used for stor- 
ing program modifications resulting from a version-up of 
the program. 

It should be noted that information stored in a mem- 
ory card 1 can be code of a computer program or an 
executable script. 

According to the record ing/reproduction apparatus 
and the record ing/reproduction method described 
above, 

when transmitting and receiving information to and 
from a storage apparatus through a plurality of in- 
formation transmitting/receiving means, a switching 
means is used for selecting one of the information 
transmitting/receiving means; 
a reading means is used for reading out information 
stored in the storage apparatus through one of the 
information transmitting/receiving means selected 
by the switching means; and 
an information supplying means is used for supply- 
ing update information for updating the information 
stored in the storage apparatus through one of the 
information transmitting/receiving means selected 
by the switching means. 

As a result, information stored in a storage appara- 
tus located outside or inside the recordin g/reproduction 
apparatus can also be read out as well as updated, al- 
lowing cassette tapes and discs to be controlled with 

ease. 

According to the input/output apparatus and the in- 
put/output method described above, 

information on data is transmitted and received to 
and from a storage apparatus mounted on a record- 
ing-medium assembly for recording the data; 
information is read out from the storage apparatus; 
and 

the information read out from the storage apparatus 
is output. 

As a result, the information on the data recorded in 
the recording-medium assembly can be acquired with 

ease. 

According to the storage apparatus described 
above, 



a storage means is used for storing information; 
a power inputting means is used for inputting power 
supplied by an external apparatus; 
an information supplying means is used for provid- 
5 ing the information stored in the storage means to 
the external apparatus; and 
an information updating means is used for updating 
the information stored in the storage means with in- 
formation received from the externa! apparatus. 

10 

As a result, the storage means can be of a noncon- 
tact type and is capable of storing information supplied 
by an external source as well as capable of updating 
information stored therein. 
15 According to the information processing apparatus 
and the information processing method described 
above, 

information read out from a storage apparatus is 
used for updating data reproduced from a recording-me- 
20 dium assembly or added to the data. As a result, the 
user can use the most recent data resulting from the up- 
dating of the data reproduced from the recording-medi- 
um assembly with the information read out from the stor- 
age apparatus or resulting from the addition of the infor- 
ms mat ion to the data. 

According to the information transmitting apparatus 
described in claim 19, 

an information superposing means is used for su- 
30 perposing information to be stored in a storage ap- 
paratus on data to be recorded into a recording-me- 
dium assembly; and 

an information transmitting means is used for trans- 
mitting the data with the information superposed 
35 thereon by the information superposing means. 

As a result, information on data to be stored in the 
storage apparatus mounted on the recording-medium 
assembly for recording the data can be transmitted by 
40 superposing the information on the data and, on the re- 
ceiving side, the information on the data can be acquired 
with a high degree of reliability and then stored in the 
storage apparatus. 



1 . A recording/reproduction apparatus for recording or 
reproducing data into and from a recording-medium 
50 assembly having a storage apparatus mounted 
thereon for storing predetermined information, said 
recording/reproduction apparatus comprising: 

a plurality of information transmitting/receiving 
55 means for transmitting and receiving said infor- 

mation to and from said storage apparatus; 
a switching means for switching said informa- 
tion transmitting/receiving means from one to 
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another; 

a reading means for reading out said informa- 
tion stored in said storage apparatus through 
one of said information transmitting/receiving 
means selected by said switching means; and 
an information supplying means for supplying 
update information for updating said informa- 
tion stored in said storage apparatus through 
one of said information transmitting/receiving 
means selected by said switching means. 

2. A recording/reproduction apparatus according to 
claim 1 wherein said information is information on 
data recorded in said recording-medium assembly. 

3. A recording/reproduction apparatus according to 
claim 1 further having a medium accommodating 
means for accommodating said recording-medium 
assembly wherein said switching means switches 
said information transmitting/receiving means from 
one to another in accordance with whether or not 
said recording-medium assembly exists in said me- 
dium accommodating means. 

4. A recording/reproduction apparatus according to 
claim 3 wherein one of said information transmittin 
g/receiving means is used for exchanging said in- 
formation between said storage apparatus and said 
reading means when said recording-medium as- 
sembly exists inside said medium accommodating 
means while another one of said information trans- 
mitting/receiving means is used for exchanging said 
information between said storage apparatus and 
said reading means when said recording-medium 
assembly exists outside said medium accommodat- 
ing means. 

5. A recording/reproduction apparatus according to 
claim 1 further having a power supplying means for 
supplying power to said storage apparatus. 

6. A recording/reproduction apparatus according to 
claim 1 wherein said information is preset informa- 
tion. 

7. A recording/reproduction apparatus according to 
claim 1 wherein said information includes identifica- 
tion data for identifying said data recorded in said 
recording-medium assembly. 

8. A recording/reproduction apparatus according to 
claim 5 wherein said storage apparatus comprises: 

a storage means for storing said information; 
a power inputting means for inputting power 
from a power supplying means; 
an information providing means for providing 
said information stored in said storage means 



to said reading means through one of said in- 
formation transmitting/receiving means; and 
an information updating means for updating 
said information stored in said storage means 
5 with said update information supplied by said 

information supplying means through one of 
said information transmitting/receiving means. 

9. A recording/reproduction method for recording or 
w reproducing data into and from a recording-medium 

assembly having a storage apparatus for storing 
predetermined information mounted thereon, said 
method comprising the steps of: 

is selecting one of a plurality of information trans- 

mitting/receiving means for use in an operation 
to read out or write said information from or into 
said storage apparatus through a selected one 
of said information transmitting/receiving 

20 means; and 

reading out said information from said storage 
apparatus through said selected information 
transmitt ing/receiving means and updating 
said information stored in said storage appara- 

25 tus through said selected information transmit- 

ting/receiving means; 

1 0. An input/output apparatus for reading out and writ- 
ing information on data Irom and into a storage ap- 

30 paratus mounted on a recording-medium assembly 
for recording said data, said input/output apparatus 
comprising: 

an information transmitting/receiving means for 
35 transmitting and receiving said information to 

and from said storage apparatus; 
an information reading means for reading out 
said information received through said informa- 
tion transmitting/receiving means and stored in 
40 the storage apparatus; and 

an information outputting means for outputting 
said information read out by said information 
reading means. 

45 11. An input/output apparatus according to claim 10 
comprising an information updating means for up- 
dating said information received through said infor- 
mation transmitting/receiving means and stored in 
said storage apparatus. 

50 

12. An input/output apparatus according to claim 10 
wherein said information transmitting/receiving 
means transmits said information to said storage 
apparatus intermittently at a predetermined period. 

55 

13. An input/output apparatus according to claim 12 
wherein said information transmitting/receiving 
means shortens said period at which said informa- 
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tion is transmitted to said storage apparatus when 
information is received from said storage appara- 
tus. 

14. An input/output method for reading out and writing s 
information on data from and into a storage appa- 
ratus mounted on a recording-medium assembly for 
recording said data, said method comprising the 
steps of: 

reading out said information from said storage 
apparatus; and 

outputting said information read out from said 
storage apparatus. 

15. A storage apparatus for storing information as well 
as transmitting and receiving information to and 
from an external apparatus, said storage apparatus 
comprising: 

a storage means for storing said information; 
a power inputting means for inputting power 
supplied by said external apparatus; 
an information supplying means for providing 
said information stored in said storage means 
to said external apparatus; and 
an information updating means for updating 
said information stored in said storage means 
with said information received from said exter- 
nal apparatus. 

1 6. A storage apparatus according to claim 1 5 wherein: 

said storage apparatus is attached to a record- 
ing-medium assembly for recording data; 
said storage apparatus is used for storing infor- 
mation to be added to said data recorded in said 
recording-medium assembly and/or to be used 
for updating said data. 

17. An information processing apparatus for reproduc- 
ing data recorded in a recording-medium assembly 
from said recording -medium assembly on which a 
storage apparatus for storing predetermined infor- 
mation is mounted and for processing said repro- 
duced data, said information processing apparatus 
comprising: 

a data reproducing means for reproducing data 
from said recording-medium assembly; 
an information receiving means for receiving in- 
formation stored in said storage apparatus from 
said storage apparatus; and 
an information adding/updating means for add- 
ing information received by said information re- 
ceiving means to said data reproduced by said 
data reproducing means and/or using said in- 
formation for updating said data. 



18. An information processing method for reproducing 
data recorded in a recording-medium assembly 
from said recording-medium assembly on which a 
storage apparatus for storing predetermined infor- 
mation is mounted and for processing said repro- 
duced data, said information processing method 
comprising: 

a data reproducing step of reproducing data 
from said recording-medium assembly; 
an information receiving step of receiving infor- 
mation stored in said storage apparatus from 
said storage apparatus; and 
an information adding/updating step of adding 
information received at said information receiv- 
ing setp to said data reproduced at said data 
reproducing step and/or using said information 
for updating said data. 

An information transmitting apparatus for transmit- 
ting data and predetermined information to a re- 
cording/reproduction apparatus for recording or re- 
producing said data into and from a recording-me- 
dium assembly, on which a storage apparatus for 
storing said predetermined information is mounted, 
said information transmitting apparatus comprising: 

an information superposing means for super- 
posing said information to be stored in said 
storage apparatus on said data to be recorded 
into said recording-medium assembly; and 
an information transmitting means for transmit- 
ting said data with said information superposed 
thereon by said information superposing 
means. 

An information transmitting apparatus according to 
claim 1 9 wherein said information is information on 
said data. 

An information transmitting apparatus according to 
claim 19 wherein said storage apparatus compris- 
es: 

a storage means for storing said information; 
a power inputting means for inputting power 
supplied by a predetermined external appara- 
tus; 

an information supplying means for providing 
said information stored in said storage means 
to said external apparatus; and 
an information updating means for updating 
said information stored in said storage means 
with said information received from said exter- 
nal apparatus. 

22. An information transmitting apparatus according to 
claim 19 wherein said information superposing 
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means inserts said information into an interval of a 
vertical-synchronization signal of a broadcasted 
signal conveying said data. 



15 



20 



25 



40 



45 



50 



23 



EP 0 851 421 A2 



O 

cr 

LU 



cr 

UJ 



o 
o 
o 
a: 
o 



oo 



s 



o 
cr 



in 







o 








t* 




-J 








Q 




O 


O 






LU 




Q 


o 



on 

I— O 



CO' 



cr 








Li_ ! 








a. u 




< o 



CM. 



CATION 




.ATION 
IT 


COMMUNI 
CONTROL 
CIRCUIT 




MODUL 
CIRCU 









4 

I 



CL 
CL 

ao 



cr 




UJ 




Ll 


I— 


i 








cr 


<o 



24 



EP 0 851 421 A2 



CM 



O 
CC 



CM 

ro 



CM 



1 

CC 
LlJ 



ID 
CL 

o 
o 
o 
cr 
o 



QD/1 
CM 



O 



CM 
Ll 



IT). 
CM 



cvj 



CM 



o 

-J 

Ld — 
OO 



cr 

Ll! . 



CM 



CM 
CM 



ZD 
HO 



CD /I 
OJ 



g 

h- 
< 

OOO 



g 
1- 

So 



ro' 



CC 




UJ 












CC 


< O 



25 



EP 0 851 421 A2 



F I G . 3 




F I G.4 



w 










I LI8MON BBCI 20^00 
I I.I8M0N CNN .23:00 

H.22FRI JURASSIC PARK 
I 2.1 OTUE THE WORLD HERITAGE 





42 




26 



EP 0 851 421 A2 





27 



EP 0 851 421 A2 




F I 6.8 




8la 



28 



EP 0 851 421 A2 



CD 
CD 




29 



EP 0 851 421 A2 



O 

cr 

CL 



cr 

LU 
V- 

CL 

o 
o 
o 
o: 
o 



00 



o 
or 



o 

CD 



ro- 



o 
_1 

z>i- 
°5 

QO 



ii 

< o 



CO 



< 
O 

oo<i 
ooo 



CM A 



Q. 
Q_ 
3 



UJ 



o 



s 



o 








23 




23 




IRC 


CM /- 


3* 


f-O 




h-O 



— r 



o 

2u 



q: 










h- 










<o 



30 



EP 0 851 421 A2 













V// 























































































































































F I G. I I 

CARD DATA AREA 



•VIDEO-RECORDING- 
RESERVATI ON DATA AREA 

PROGRAM - REPRODUCTION 
DATA AREA 



EVENT DATA AREA 



F I G 



MSB 



# I Byte 
#2 Byte 
#3Byte 

# 4Byte 
#5Byte 

# 6Byte 



LSB 







CAT 




■ 




EVT 
















MB] 










T/F 








U/F 








TVS 








U/S 








T/M 








U/M 








T/H 




i . 




U/H 



31 




EP 0 851 421 A2 



F I G . I 3 

Q START^ ) 



READ OUT DATA FROM 
THE CARD DATA AREA 
OF THE MEMORY CARD 



-SI 



S2 



HAS ALL THE 
DATA BEEN READ 
OUT ? 





JYES 






INFER THE POSITION BY 
USING A. REEL SENSOR ETC. 


— S3 












COMPARE THE 
INFERRED POSITION 
WITH MEMORY DATA 


— S4 



S5 



DOES NOT MEMORY 
DATA MATCH THE 
INFERRED^ 
POSITION ?_ 



YES 



WRITE THE INFERRED 
POSITION INTO A 
BUFFER MEMORY 



S6 



UPDATE THE DATA STORED 
IN THE MEMORY CARD 



S7 



c 



END 



32 



EP 0 851 421 A2 



F I G. I4 



MSB LSB 



# I Byte 


SR 








j DAY 








# 2Byte 


RP 




;TCF 


T/M 






U/M 




#3Byte 






T/Y 








U/Y 




# 4Byte 








T/BM 








U/BM 


T7 o d y i c 








T/BH 








U/BH 


-ft fiRvte 








T/EM 








IV EM 


# 7Rv te 








T/EH 








U/EH 


#8Byte 








ro 








SEL 


#9Byte 
















CHR 


# lOByte 
















CHR 


# 1 1 Byte 
















CHR 


# 1 2Byte 
















CHR 


# l3Byte 






i 










CHR 



33 



EP 0 851 421 A2 



F I G. 15 

C START J ) 



READ IN DATA STORED IN 
THE TIMER- BASED-VIDEO- 
RECORDING -RESERVATION DATA 
AREA OF THE MEMORY CARD 



-SI 




TRANSFORM VIDEO-RECORDING- 
RESERVATION DATA 



Sl4 



WAIT FOR THE RESERVED 
VIDEO RECORDING 



•SIS 



34 



EP 0 851 421 A2 



F I G. I6 



# I Byte 




RPT 






!TAG! 






#2 Byte 










POS; : 

i J 











I 


# l5Byte 




RPT 






i j TAG 






# l6Byte 










jposj 







35 



EP 0 851 421 A2 



F I G . I 7 

( starF^ ) 



READ OUT DATA FROM THE 
PROGRA M - REPRODUCTION DATA 
AREA OF THE MEMORY CARD 




MOVE THE TAPE TO AN 
EVENT TO BE REPRODUCED 



REPRODUCE THE 
EVENT (PROGRAM) 




C END ) 



36 



EP 0 851 421 A2 



FIG. 18 





MSB 








LSB 


it I Byte 




RM 








MIN; 


!— j 


#2Byte 






WK 






HR 


j 


# 3Byte 


MSB 




YR 






DAY 


! 


#4Byte 






YR : 


LSB 






MTH! 


#5Byte 








•JL « — 






! 10 


#6Byte 


• 












;chr 


# 7Byte 














jcHR 


#8 Byre 














;CHR 


#9Byte 














■CHR 


# lOByte 














•CHR 


# 1 i Byte 


SR 


RP 




CHN 






amd| 




VEF 


AEF 






_ 


STY 










k'Y 1 
i\ I 1 








KYOj 


# l4Byte 


TXT 




BCT 








CNTj 


# l5Byte 










,TCO 

1 






# 16 Byte 








•EBK 
















# 1 Byte 












i 


| |TDP 


#2Byte 














|CHR 



#32Byte 



:CHR 



37 



EP 0 851 421 A2 



FIG. 19 

( START ^ 



READ OUT DATA FROM THE EVENT 
DATA AREA OF THE MEMORY CARD 



-S3) 




COMPARE THE DATA IN THE MEMORY 
CARD WITH TEMPORARILY STORED DATA 



S34 

'DOES THE^ 
OATA MATCH THE 
TEMPORARILY STORED 
DATA 



YES 



WRITE THE TEMPORARILY STORED 
DATA INTO A BUFFER MEMORY 



— S35 



UPDATA THE DATA IN 
THE MEMORY CARD 



S36 



,S37 

'COMPARE 
THE DATA IN THE 
MEMORY CARD WITH THE 
TEMPORARILY STORED DATA 
FOR VERIFICATION 



YES 



( end) 



38 



EP 0 851 421 A2 



F I G. 20 



VIDEO 
SIGNAL 



TITLE 

INFORMATION 



AUDIO 
SIGNAL 



PROGRAM -TITLE 
GENERATING CIRCUIT 



T 



MULTIPLEXING 
CIRCUIT 



14 



II2 

JL 



TELEVISION - BROADCAST- SIGNAL 
OUTPUTTING CIRCUIT 



TRANSMITTING CIRCUIT [— I I 5 

^777 



F ! G . 2 I 



2I 



TELEVISION-BROADCAST- SIGNAL 
RECEIVING CIRCUIT 



^122 



TO A RECORDING/ 

REPRODUCTION 

CIRCUIT 



PROGRAM- TITLE 
EXTRACTING CIRCUIT 



123 



| MICROCOMPUTER [ —95 
J 

TO A READER/ WRITER 



39 



EP 0 851 421 A2 



F I G . 22 





MSB 


LSB 


# I Byte 






CAT 








EVT 




#2Byte 










• 




MB I 




#3Byte 
















;PDC 


#4Byte 
















LEN 


#5Byte 
















DTA 






#nByte 
















PDC 


# n + I Byte 
















LEN 


#n + 2Byte 












i 




DTA 



40 



•I •) V < 



EP 0 851 421 A2 



F I G. 23 



MSB 



LSB 



# I Byte' 




i 


CAT 






i 
i 


evt; 




#2Byte 














MB1 




#3Byte 
















PDC 


#4Byte 
















LEN 


#5Byte 
















DTA 






#nByte 


I ; I 
i 1 > 
i I t 

i » 

1 \ 








! PDC 


#n-HByte 


1 . I 
1 i 1 
I I 1 








•LEN 


#n + 2Byte 


i > 
i 1 1 
1 1 




i 




[DTA 



41 



EP 0 851 421 A2 



F I G . 24 

( START ) 



4 

READ OUT DATA FROM 
THE CARD DATA AREA 



-S4| 



-S42 

"HAS ALC 
THE DATA BEEN 
READ OUT 

9 



, YES 



-S43 



S THE 
DATA A PRESET 
CATEGORY 

9 

rres 



TRANSFORM THE 
PRESET DATA 



NO 



-S44 



CHANGE DATA STORED 
IN A PRESET MEMORY 



S45 



( END } 



42 



EP 0 851 421 A2 



GV 



lO 
CM 

O 



CM 



O 
CC 
CL 
UJ 



o 

l- 
< 

oo 



CC 




UJ 








MPLl 


IRCU 


<o 



II 

HO 



cc 
uj 
o 

UJ 
liJ z> 
HO 
< UJ 

CD 00 



O 
CM 



< 

Z O H 

occ=; 
II- o 

oo — 
o o o 



7 



CD 



5 

CL 
CL 
Z) 

0_O 



-CM 



O 



CO 



O 

< 
_J 
Z) 
O 
O 



O 
CC 

o 



CC 




UJ 




u_ 


H 


_J 




CL 


o 




CC 


<o 



43 



EP 0 851 421 A2 




EP 0 851 421 A2 




45 



EP 0 851 421 A2 



CD 
CM 

C9 
Li. 



o 

hJ 



V) 

h-Q 



Q 

> 

OH 
UJ< 




_L 




46 



EP 0 851 421 A2 



CM 



O 

ro 

CD 
Ll_ 




Q 

< 
o 

>- 

o 

LU 



UJ 
CO 

o 
_J 
o 



X 



tr 
< 
o 

>- 

o 

u 



u 

CO 

3 

o 
o 



CM 
A 



47 



EP 0 851 421 A2 



cm^ 



ro 

Li_ 



CM 

* CM 



en. 

CM 



CM 



CM 



CM 



< 



o 
< 

go 

QO 



Ld 

cut 









UJ 




o 




z: 




UJ 


UJ3 


h-O 


< UJ 


CD <f) 










O 





o 

.CM 



1P 
o o — 

OOP 



CD 
CM 



7 



CD 




Z!Z> 




O 






h-O 



CM 



o 



.CD 
CM 



§1 

So 



o 





AMPLIFIER 
CIRCUIT 


;UIT 




- AGC 
CIRC 





48 



EP 0 851 421 A2 




49 



EP 0 851 421 A2 



F I G. 33 




READ OUT I NFC 
THE MEMORY ( 


)rmation from 
:ard 






UPDATE THE DATA READ OUT 
FROM THE CD-ROM 



S84 



S85 



( END ^) 



50 



